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(57) ABSTRACT 

Organic polymeric Substrates, for example polyolefins Such 
as polypropylene, can be made flame retardant by the 
incorporation of a Synergistic mixture of (i.) a sterically 
hindered amine of the nitroxyl, hydroxylamine, 
alkoxyamine or hydroxyalkoxyamine class, and (ii) a flu 
orinated polyolefin. Advantageously, a further flame retar 
dant may be added, without the need of adding an antimony 
Synergist. The compositions of the invention combine good 
flame retardant properties with light Stability and good 
mechanical properties. 
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FLAME RETARDANT COMPOSITIONS 

0001. The instant invention pertains to a novel method of 
flame retarding a polymeric Substrate by adding thereto an 
effective flame retarding amount of a Synergistic mixture of 
a sterically hindered amine of the nitroxyl, hydroxylamine, 
alkoxyamine or hydroxyalkoxyamine class and a fluorinated 
polyolefin, and to a corresponding novel composition. 

BACKGROUND OF THE INVENTION 

0002 Hydroxylamine, alkoxyamine or hydroxy 
alkoxyamine functional Sterically hindered amines are 
known as light stabilizers for organic polymers (U.S. Pat. 
Nos. 4,831,134, 5,004,770; 5,096,950; 5,204,473; 6,117, 
995; or GB-A-2,347,928). 
0003 U.S. Pat. No. 5,393,812 describes polyolefin com 
positions which are made flame retardant by a combination 
of a halogenated hydrocarbyl phosphate or phosphonate 
ester flame retardant in combination with an alkoxyamine 
functional hindered amine. There is no Suggestion that the 
hindered amine itself is responsible for the flame retardancy, 
but rather that the hindered amine is preventing delustering 
and other undesirable effects from occurring in these poly 
olefin compositions. 
0004 U.S. Pat. No. 6,309,987 and equivalent WO 
99/54530 teach polyolefin non-woven flame retardant fab 
rics that comprise N-alkoxyamines. 
0005 European Application No. 0 792 911 A2, discloses 
that alkoxyamine functional hindered amines are effective 
when used to enhance the flame retarding efficacy of tris 
(trihalogenopentyl) phosphate flame retardants. 
0006 U.S. Pat. No. 6,117,995 and copending U.S. appli 
cation Ser. No. 09/525,529, filed Feb. 17, 2000, disclose that 
certain N-alkoxy or N-hydroxyalkoxy hindered amines may 
be used as flame retardants for organic polymers. WO 
99/00450 and copending U.S. application Ser. No. 60/277, 
222, filed Mar. 20, 2001, disclose the use of certainsterically 
hindered amine ethers, aminoxides or hydroxylamines alone 
or in combination with other components as flame retar 
dants. 

0007 U.S. Pat. No. 5,844,026 discloses polyolefin com 
positions comprising certain NOR hindered amines and 
certain conventional flame retardants. 

0008 U.S. Pat. No. 6,271,377 discloses polyolefin com 
positions that comprise N-hydroxyalkoxy hindered amines 
and a halogenated flame retardant. 
0009 A Revolutionary UV Stable Flame Retardant Sys 
tem for Polyolefins-R. Srinivasan, A. Gupta and D. Horsey, 
Int. Conf. Addit. Polyolefins 1998, 69-83, teaches polyole 
fins comprising certain NOR hindered amines with halogen 
and phosphorus containing conventional flame retardants. 
0.010 Advances in a Revolutionary Flame Retardant Sys 
tem for Polyolefins-R. Srinivasan, B. Rotzinger, Polyole 
fins 2000, Int. Conf. Polyolefins 2000, 571-581, teaches 
polyolefins comprising certain NOR hindered amines with 
brominated and phosphorus containing flame retardants. 
0011 The flame retardant (FR) market today is com 
prised of products which function to interfere with the 
combustion proceSS by chemical and/or physical means. 
Mechanistically these FRS have been proposed to function 
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during combustion of an article in either the gas phase, the 
condensed phase or both. The organohalogens are proposed 
to generate halogen species (e.g. HX) which interferes in the 
gas phase with free radical organic "fuel” from the polymer 
Substrate. Synergists are proposed to react with HX to form 
additional chemical Species with interfere with combustion 
in the gas phase, Such as reaction of antimony oxide with HX 
to form antimony halide and water vapor. Antimony com 
pounds Such as antimony trioxide also act as a radical 
Scavenger forming antimony halides. Thus, it can inhibit the 
propagation of the fire. 
0012 Although antimony compounds are efficient in 
terms of cost performance, it recently raised a lot of concern 
because of the toxicity of the byproducts which are formed 
during combustion in the presence of a halogenated flame 
retardant. Antimony oxides often contain trace amounts of 
arsenic compounds which are Suspected carcinogens. 
Because of these ecological concerns, there is a motion to 
replace antimony trioxide in the present commercial flame 
retardant applications. However, it is very difficult to find an 
effective synergist which is both enviromentally friendly and 
efficient as far as the cost performance is concerned. 
0013 Another reason to add flame retardant additives is 
to prevent dripping during the application of the fire. Drip 
ping during combustion is the process of the Separation of 
parts of the polymer from the matrix in the shape of droplets. 
Most often, the droplets are flaming and are imposing 
tremendous danger for fire spread. It is a common measure 
to add fillers such talc in large amounts to the polymer, with 
Some negative consequences on the mechanical properties. 
Other fillerS Sometimes used include calcium carbonate, 
magnesium carbonate, Zinc borate, Silicates, Silicones, glass 
fibres, glass bulbs, asbestos, kaolin, mica, barium Sulfate, 
calcium Sulfate, metal oxides, hydrates and hydroxides Such 
as Zinc oxide, magnesium hydroxide, alumina trihydrate, 
Silica, calcium Silicate, magnesium Silicate. The action of 
fluoro polymers such as polytetrafluoroethylene (PTFE) as 
an anti-dripping agent in Some specific flame retardant 
polymer compositions has also been described, See U.S. Pat. 
Nos. 3,671,487; 4,355,126 and 4,579,906. 
0014. In this invention, it has been found that polymers 
may retain their mechanical Strength and good mold Surfaces 
while achieving good flame retardant properties when a 
Sterically hindered amine of the nitroxyl, hydroxylamine, 
alkoxyamine or hydroxyalkoxyamine class is added together 
with a fluorinated polyolefin. With this combination, anti 
mony compounds and fillerS may be largely reduced or 
replaced. AS the instant Sterically hindered amines of the 
nitroxyl, hydroxylamine, alkoxyamine or hydroxy 
alkoxyamine class are also active as Stabilizers, the polymer 
compositions of the invention are efficiently protected from 
the deleterious effects of light, OXygen and/or heat. 

DETAILED DISCLOSURE 

0015 The instant invention pertains to a flame retardant 
composition which comprises 

0016 (A) an organic polymer Substrate, 
0017 (B) an effective flame retarding amount of a 
Synergistic mixture of 
0018 (i.) a sterically hindered amine of the nitroxyl, 
hydroxylamine, alkoxyamine or hydroxy 
alkoxyamine class and 

0.019 (ii) a fluorinated polyolefin. 
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0020 Advantageously, the compositions of the invention 
may further contain as component (iii.) a conventional flame 
retardant, preferably (iii.) at least one compound Selected 
from the group consisting of the halogenated flame retar 
dants. 

0021 Components A, B(i), B(ii) and optional further 
components may comprise one or a mixture of more than 
one chemical Species. 
0022 Advantageously, present composition contains 
only minor amounts of antimony compounds Such as Sb2O, 
e.g. less than 1%, preferably less than 0.1% by weight of the 
polymer component A, most preferably, present composition 
is essentially free of antimony. 

0023 Fillers are not required in order to improve the 
flame retardant properties and achieve a higher rating, e.g. in 
the UL-94 burning test (see below). Consequently, a pre 
ferred composition of the invention contains only minor 
amounts of fillers, e.g. less than than 3%, more preferably 
less than 1%, most preferably less than 0.1% by weight of 
the polymer component A, most preferably, present compo 
sition is essentially free of fillers. 

0024. It is noteworthy to mention that combinations of 
present components (i) and (ii), or components (ii) and (iii), 
or components (i) and (iii) alone do not result in a similar 
flame retardant efficacy. It is a requirement that the combi 
nation of the three additives of the invention as defined for 
component Babove, preferably at the specific levels given 
below, has to be used in order to achieve a high rating. 

0025 The polymeric Substrate of component (A) is any 
of a wide variety of polymeric types including polyolefins, 
polystyrenics, and PVC. For example, the polymer substrate 
may be Selected from the group of resins consisting of the 
polyolefins, the thermoplastic olefins, Styrenic polymers and 
copolymers, ABS and polymers which contain hetero atoms, 
double bonds or aromatic rings. Specific embodiments are 
where component (A) is polypropylene, polyethylene, ther 
moplastic olefin (TPO), ABS or high impact polystyrene. 
0026. For example, the polymer substrate is selected 
from the group of resins consisting of the polyolefins, the 
thermoplastic olefins, Styrenic polymers and copolymers, 
and ABS. 

0027. Another embodiment of the present invention is 
where the polymer Substrate is Selected from the group 
consisting of polypropylene, polyethylene, thermoplastic 
olefin (TPO), ABS and high impact polystyrene. 
0028. For instance, the polymer Substrate is polypropy 
lene, polyethylene or thermoplastic olefin (TPO). Organic 
polymers of component Aare preferably thermoplastic poly 
merS Such as polyolefins like polyethylene, polypropylene or 
copolymers thereof. Most preferred is polypropylene. 

0029 Further examples for organic polymers (compo 
nent A) are: 

0030) 1. Polymers of monoolefins and diolefins, for 
example polypropylene, polyisobutylene, polybut-1- 
ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, 
polyisoprene or polybutadiene, as well as polymers of 
cycloolefins, for instance of cyclopentene or nor 
bornene, polyethylene (which optionally can be 
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crosslinked), for example high density polyethylene 
(HDPE), high density and high molecular weight poly 
ethylene (HDPE-HMW), high density and ultrahigh 
molecular weight polyethylene (HDPE-UHMW), 
medium density polyethylene (MDPE), low density 
polyethylene (LDPE), linear low density polyethylene 
(LLDPE), (VLDPE) and (ULDPE). 

0031 Polyolefins, i.e. the polymers of monoolefins 
exemplified in the preceding paragraph, preferably polyeth 
ylene and polypropylene, can be prepared by different, and 
especially by the following, methods: 

0032) a) radical polymerisation (normally under 
high pressure and at elevated temperature). 

0033 b) catalytic polymerisation using a catalyst 
that normally contains one or more than one metal of 
groups IVb, Vb, VIb or VIII of the Periodic Table. 
These metals usually have one or more than one 
ligand, typically oxides, halides, alcoholates, esters, 
ethers, amines, alkyls, alkenyls and/or aryls that may 
be either L- or O-coordinated. These metal com 
plexes may be in the free form or fixed on Substrates, 
typically on activated magnesium chloride, tita 
nium(III) chloride, alumina or silicon oxide. These 
catalysts may be Soluble or insoluble in the poly 
merisation medium. The catalysts can be used by 
themselves in the polymerisation or further activa 
tors may be used, typically metal alkyls, metal 
hydrides, metal alkyl halides, metal alkyl oxides or 
metal alkyloxanes, Said metals being elements of 
groups Ia, IIa and/or IIIa of the Periodic Table. The 
activators may be modified conveniently with further 
ester, ether, amine or Silyl ether groups. These cata 
lyst systems are usually termed Phillips, Standard 
Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metal 
locene or Single site catalysts (SSC). 

0034) 2. Mixtures of the polymers mentioned under 1), 
for example mixtures of polypropylene with polyisobu 
tylene, polypropylene with polyethylene (for example 
PP/HDPE, PP/LDPE) and mixtures of different types of 
polyethylene (for example LDPE/HDPE). 

0035 3. Copolymers of monoolefins and diolefins with 
each other or with other vinyl monomers, for example 
ethylene/propylene copolymers, linear low density 
polyethylene (LLDPE) and mixtures thereof with low 
density polyethylene (LDPE), propylene/but-1-ene 
copolymers, propylene/isobutylene copolymers, ethyl 
ene/but-1-ene copolymers, ethylene/hexene copoly 
mers, ethylene/methylpentene copolymers, ethylene/ 
heptene copolymers, ethylene/octene copolymers, 
ethylene/vinylcyclohexane copolymers, ethylene/cy 
cloolefin copolymers (e.g. ethylene/norbornene like 
COC), ethylene/1-olefins copolymers, where the 1-ole 
fin is generated in-situ; propylene/butadiene copoly 
mers, isobutylene/isoprene copolymers, ethylene/vi 
nylcyclohexene copolymers, ethylene/alkyl acrylate 
copolymers, ethylene/alkyl methacrylate copolymers, 
ethylene/vinyl acetate copolymers or ethylene/acrylic 
acid copolymers and their salts (ionomers) as well as 
terpolymers of ethylene with propylene and a diene 
Such as hexadiene, dicyclopentadiene or ethylidene 
norbornene; and mixtures of Such copolymers with one 
another and with polymers mentioned in 1) above, for 
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example polypropylene/ethylene-propylene copoly 
mers, LDPE/ethylene-vinyl acetate copolymers (EVA), 
LDPE/ethylene-acrylic acid copolymers (EAA), 
LLDPE/EVA, LLDPE/EAA and alternating or random 
polyalkylene/carbon monoxide copolymers and mix 
tures thereof with other polymers, for example polya 
mides. 

0036 4. Hydrocarbon resins (for example C-C) 
including hydrogenated modifications thereof (e.g. 
tackifiers) and mixtures of polyalkylenes and starch. 

0037 Homopolymers and copolymers from 1.) -4.) may 
have any Stereostructure including Syndiotactic, isotactic, 
hemi-isotactic or atactic, where atactic polymers are pre 
ferred. Stereoblock polymers are also included. 

0038) 5. Polystyrene, poly(p-methylstyrene), poly(C.- 
methylstyrene). 

0039. 6. Aromatic homopolymers and copolymers 
derived from Vinyl aromatic monomers including Sty 
rene, C.-methylstyrene, all isomers of vinyl toluene, 
especially p-vinyltoluene, all isomers of ethyl Styrene, 
propyl Styrene, Vinyl biphenyl, Vinyl naphthalene, and 
Vinyl anthracene, and mixtures thereof. Homopolymers 
and copolymerS may have any Stereostructure includ 
ing Syndiotactic, isotactic, hemi-isotactic or atactic, 
where atactic polymers are preferred. Stereoblock poly 
mers are also included. 

0040 6a. Copolymers including aforementioned vinyl 
aromatic monomers and comonomerS Selected from 
ethylene, propylene, dienes, nitriles, acids, maleic 
anhydrides, maleimides, vinyl acetate and vinyl chlo 
ride or acrylic derivatives and mixtures thereof, for 
example Styrene/butadiene, Styrene/acrylonitrile, Sty 
rene/ethylene (interpolymers), styrene/alkyl methacry 
late, Styrene/butadiene/alkyl acrylate, Styrene/butadi 
ene/alkyl methacrylate, Styrene/maleic anhydride, 
Styrene/acrylonitrile/methyl acrylate; mixtures of high 
impact Strength of Styrene copolymers and another 
polymer, for example a polyacrylate, a diene polymer 
or an ethylene/propylene?diene terpolymer; and block 
copolymers of Styrene Such as Styrene/butadiene/Sty 
rene, Styrenefisoprene/Styrene, Styrene/ethylene/buty 
lene/Styrene or Styrene/ethylene/propylene/Styrene. 

0041 6b. Hydrogenated aromatic polymers derived 
from hydrogenation of polymers mentioned under 6..), 
especially including polycyclohexylethylene (PCHE) 
prepared by hydrogenating atactic polystyrene, often 
referred to as polyvinylcyclohexane (PVCH). 

0042 6c. Hydrogenated aromatic polymers derived 
from hydrogenation of polymers mentioned under 6a). 

0.043 Homopolymers and copolymers may have any 
Stereostructure including Syndiotactic, isotactic, hemi-iso 
tactic or atactic, where atactic polymers are preferred. Ste 
reoblock polymers are also included. 

0044 7. Graft copolymers of vinyl aromatic monomers 
Such as Styrene or C.-methylstyrene, for example Sty 
rene on polybutadiene, Styrene on polybutadiene-Sty 
rene or polybutadiene-acrylonitrile copolymers, Sty 
rene and acrylonitrile (or methacrylonitrile) on 
polybutadiene; Styrene, acrylonitrile and methyl meth 
acrylate on polybutadiene, Styrene and maleic anhy 
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dride on polybutadiene, Styrene, acrylonitrile and 
maleic anhydride or maleimide on polybutadiene, Sty 
rene and maleimide on polybutadiene, Styrene and 
alkyl acrylates or methacrylates on polybutadiene, Sty 
rene and acrylonitrile on ethylene/propylene/diene ter 
polymers, Styrene and acrylonitrile on polyalkyl acry 
lates or polyalkyl methacrylates, Styrene and 
acrylonitrile on acrylate/butadiene copolymers, as well 
as mixtures thereof with the copolymers listed under 6), 
for example the copolymer mixtures known as ABS, 
MBS, ASA or AES polymers. 

0045 8. Halogen-containing polymers such as poly 
chloroprene, chlorinated rubbers, chlorinated and bro 
minated copolymer of isobutylene-isoprene (halobutyl 
rubber), chlorinated or sulfochlorinated polyethylene, 
copolymers of ethylene and chlorinated ethylene, 
epichlorohydrin homo- and copolymers, especially 
polymers of halogen-containing vinyl compounds, for 
example polyvinyl chloride, polyvinylidene chloride, 
polyvinyl fluoride, polyvinylidene fluoride, as well as 
copolymers thereof Such as Vinyl chloride/vinylidene 
chloride, vinyl chloride/vinyl acetate or vinylidene 
chloride/vinyl acetate copolymers. 

0046 9. Polymers derived from C.B-unsaturated acids 
and derivatives thereof Such as polyacrylates and poly 
methacrylates, polymethyl methacrylates, polyacryla 
mides and polyacrylonitriles, impact-modified with 
butyl acrylate. 

0047 10. Copolymers of the monomers mentioned 
under 9) with each other or with other unsaturated 
monomers, for example acrylonitrile/butadiene copoly 
mers, acrylonitrile/alkyl acrylate copolymers, acryloni 
trile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide 
copolymers or acrylonitrile/alkyl methacrylate/butadi 
ene terpolymers. 

0048 11. Polymers derived from unsaturated alcohols 
and amines or the acyl derivatives or acetals thereof, for 
example polyvinyl alcohol, polyvinyl acetate, polyvi 
nyl Stearate, polyvinyl benzoate, polyvinyl maleate, 
polyvinyl butyral, polyallyl phthalate or polyallyl 
melamine; as well as their copolymers with olefins 
mentioned in 1) above. 

0049) 12. Homopolymers and copolymers of cyclic 
etherS Such as polyalkylene glycols, polyethylene 
Oxide, polypropylene oxide or copolymers thereof with 
bisglycidyl ethers. 

0050 13. Polyacetals such as polyoxymethylene and 
those polyoxymethylenes which contain ethylene oxide 
as a comonomer, polyacetals modified with thermo 
plastic polyurethanes, acrylates or MBS. 

0051) 14. Polyphenylene oxides and sulfides, and mix 
tures of polyphenylene oxides with Styrene polymers or 
polyamides. 

0052) 15. Polyurethanes derived from hydroxyl-termi 
nated polyethers, polyesters or polybutadienes on the 
one hand and aliphatic or aromatic polyisocyanates on 
the other, as well as precursors thereof. 

0053 16. Polyamides and copolyamides derived from 
diamines and dicarboxylic acids and/or from aminocar 
boxylic acids or the corresponding lactams, for 
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example polyamide 4, polyamide 6, polyamide 6/6, 
6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 
12, aromatic polyamides Starting from m-Xylene 
diamine and adipic acid; polyamides prepared from 
hexamethylenediamine and isophthalic or/and tereph 
thalic acid and with or without an elastomer as modi 
fier, for example poly-2,4,4-trimethylhexamethylene 
terephthalamide or poly-m-phenylene isophthalamide; 
and also block copolymers of the aforementioned 
polyamides with polyolefins, olefin copolymers, iono 
merS or chemically bonded or grafted elastomers, or 
with polyethers, e.g. with polyethylene glycol, polypro 
pylene glycol or polytetramethylene glycol, as well as 
polyamides or copolyamides modified with EPDM or 
ABS, and polyamides condensed during processing 
(RIM polyamide systems). 

0054 17. Polyureas, polyimides, polyamide-imides, 
polyetherimids, polyesterimids, polyhydantoins and 
polybenzimidazoles. 

0055) 18. Polyesters derived from dicarboxylic acids 
and diols and/or from hydroxycarboxylic acids or the 
corresponding lactones, for example polyethylene 
terephthalate, polybutylene terephthalate, poly-1,4- 
dimethylolcyclohexane terephthalate, polyalkylene 
naphthalate (PAN) and polyhydroxybenzoates, as well 
as block copolyether esters derived from hydroxyl 
terminated polyethers, and also polyesterS modified 
with polycarbonates or MBS. 

0056. 19. Polycarbonates and polyester carbonates. 

0057 20. Polyketones. 

0058. 21. Polysulfones, polyether sulfones and poly 
ether ketones. 

0059) 22. Blends of the aforementioned polymers 
(polyblends), for example PP/EPDM, Polyamide/ 
EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, 
PC/ABS, PBTP/ABS, PC/ASA, PC/PBT, PVC/CPE, 
PVC/acrylates, POM/thermoplastic PUR, PC/thermo 
plastic PUR, POM/acrylate, POM/MBS, PPO/HIPS, 
PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP, 
PA/PPO, PBT/PC/ABS or PBT/PET/PC. 

Component (i) 

0060. The sterically hindered amine of the nitroxyl, 
hydroxylamine, alkoxyamine or hydroxyalkoxyamine class 
usually contains at least one active moiety of the formula (I) 
or (II) 

(I) 
CH3 G1 

G-CH G2 

-O-N s 

G-CH 
CH 
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-continued 
(II) 

CH3 G1 

G- "S) ' 
-O-N N 

G-CH-1 
CH 

0061 
0062 G and G, independently of one another, are 
hydrogen, methyl or together are a Substituent =O. 

in which G is hydrogen or methyl, and 

0063 Also important are compounds containing a group 
of the formula 

"y" 
L-N 

G. G2 

0064 where G and G are independently alkyl of 1 to 4 
carbon atoms or are together pentamethylene, 

0065 L is O, OH or O-E, and 
0066 E is C-Cisalkyl, C-Cacycloalkyl or 
C7-Cisaralkyl, O E. is C-C salkyl, 
Cs-Cacycloalkyl or C7-Caralkyl each of which is 
substituted in the aliphatic part by 1-3 OH groups; 
0067 or is an oligomeric or polymeric hindered 
amine molecule made from the reaction of a 
dialkyl ester or isocyanate with a compound of the 
formula (I) 

(I) 

0068 wherein G and G are as defined above, and 
wherein E. contains 1 OH group and T is -CH 
CH(OH)-CH-; 

0069 or is a simple diester or urethane derivative of 
a compound of the formula (I) wherein E. contains 
1 OH group and T is -CH-CH(OH)-CH-. 

0070 The molecular weight of this component usually is 
in the range 170-10000 g/mol, preferably 500-5000 g/mol 
(number average as determined by GPC). 
0071 Conveniently employed are compounds that con 
tain one or more of the groups of the formula (II) 
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(II) 

"y. 
L-N N 
X 

0072 wherein 
0073 T is a group forming a five- or six-membered 
ring; and 

0074) L, G and G are as defined above. 
0075. Two or more nitroxyl groups of the above formulae 
may be present in the Same molecule by being linked 
through the T moiety as exemplified below where E is a 
linking group: 

"y. V 
L-N T-E-T N-L 

G. G1 

0.076 Preferably, G and G are each methyl. 
0.077 Of special technical importance are compounds 
conforming to the above formula when L is O-E, and E. 
is methylene-OH, ethylene-OH, 2-propylene-OH or 2-me 
thyl-2-propylene-OH. 

0078 When E. contains no OH group, it is preferably 
C-C alkyl or cyclohexyl. 

0079 When E. contains 1 OH group, it is a carbon 
centered radical or diradical formed preferably from 2-me 
thyl-2-propanol, 2-propanol, 2,2-dimethyl-1-propanol, 
2-methyl-2-butanol, ethanol, 1-propanol, 1-butanol, 1-pen 
tanol, 1-hexanol, 1-nonanol, 1-decanol, 1-dodecanol, 1-oc 
tadecanol, 2-butanol, 2-pentanol, 2-ethyl-1-hexanol, cyclo 
hexanol, cyclooctanol, allyl alcohol, phenethyl alcohol or 
1-phenyl-1-ethanol; most preferably from 2-methyl-2-pro 
panol (=tert-butyl alcohol) or cyclohexanol. 

0080 When E. contains 2 OH groups, it is a carbon 
centered radical or diradical formed preferably from 1,2- 
ethanediol, 1,2-propanedial, 1,3-propanediol, 1,2-butane 
diol, 1,3-butanediol, 1,4-butanediol, 2,2-dimethyl-1,3- 
propanediol, 1,2-cyclohexanediol, 1,3-cyclohexanediol or 
1,4-cyclohexanediol, most preferably from 1,4-butanediol, 
2,2-dimethyl-1,3-propanediol, 1,2-cyclohexanediol, 1,3-cy 
clohexanediol or 1,4-cyclohexanediol. 

0081. When E. contains 3 OH groups, it is a carbon 
centered radical or diradical formed from glycerol, 1,1,1- 
tris(hydroxymethyl)methane, 2-ethyl-2-(hydroxymethyl-1, 
3-propanediol, 1,2,4-butanetriol or 1,2,6-hexanetriol, most 
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preferably from glycerol, 1,1,1-tris(hydroxymethyl 
)methane, 2-ethyl-2-(hydroxymethyl)-1,3-propanediol. 
0082) Useful hindered amines when part of a compound 
of component (i) include those of the general formulas: 

CH3 G 
G-CH 

L-N and 

G-CH, CH, 

CH3 G 
G-CH 1. 

L-N N 

G-CH2 CH, O 

0083 wherein L is as described above and each of G and 
G is independently selected from hydrogen or methyl. Also 
included are amine oxides containing more than one hin 
dered amine and more than one Saturated amine oxide per 
molecule. Preferred are sterically hindered amines of the 
alkoxyamine or hydroxyalkoxyamine class, i.e. those 
wherein L is -O-E. 
0084. More preferably, compounds of present component 

(i) conform to formulas as described below under classes (a") 
to (m'). 
0085 (a) A compound of the formula (1a) 

(1a) 
CH G1 

G-CH 

G-N O G12 

G-CH 
CH 

In 1 

0086 in which n, is a number from 1 to 4, G and G, 
independently of one another, are hydrogen or methyl, 

0087 G, is O, hydroxyl, C-Calkoxy, 
Cs-C2cycloalkoxy, C7-Cisphenylalkoxy, or G is 
C-C salkoxy, Cs-C2cycloalkoxy O 
C7-Ciphenylalkoxy each of which is Substituted in 
the aliphatic part by 1-3 OH groups; G preferably 
being C-Calkoxy or cyclohexyloxy or 
C-Chydroxyalkoxy, especially octyloxy, cyclo 
hexyloxy or 2-hydroxy-2-methylpropoxy, and G, if 
n is 1, is hydrogen, C-C alkyl which is uninter 
rupted or interrupted by one or more oxygen atoms, 
COO and/or CONH groups, or is cyanoethyl, ben 
Zoyl, glycidyl, a monovalent radical of an aliphatic, 
cycloaliphatic, araliphatic, unsaturated or aromatic 
carboxylic acid, carbamic acid or phosphorus-con 
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taining acid or a monovalent Silyl radical, preferably 
a radical of an aliphatic carboxylic acid having 2 to 
18 carbon atoms, of a cycloaliphatic carboxylic acid 
having 7 to 15 carbon atoms, or an O.B-unsaturated 
carboxylic acid having 3 to 5 carbon atoms or of an 
aromatic carboxylic acid having 7 to 15 carbon 
atoms, where each carboxylic acid can be Substituted 
in the aliphatic, cycloaliphatic or aromatic moiety by 
1 to 3-COOZ groups, in which Z is H, 
C-Coalkyl, C-C2alkenyl, Cs-C7cycloalkyl, phe 
nyl or benzyl, 

0088 G, if n, is 2, is C-C alkylene, 
C-Calkenylene, xylylene, a divalent radical of an 
aliphatic, cycloaliphatic, araliphatic or aromatic 
dicarboxylic acid, dicarbamic acid or phosphorus 
containing acid or a divalent Sillyl radical, preferably 
a radical of an aliphatic dicarboxylic acid having 2 to 
36 carbon atoms, or a cycloaliphatic or aromatic 
dicarboxylic acid having 8-14 carbon atoms or of an 
aliphatic, cycloaliphatic or aromatic dicarbamic acid 
having 8-14 carbon atoms, where each dicarboxylic 
acid may be Substituted in the aliphatic, 
cycloaliphatic or aromatic moiety by one or two 
-COOZ groups, 

0089 G, if n, is 3, is a trivalent radical of an 
aliphatic, cycloaliphatic or aromatic tricarboxylic 
acid, which may be Substituted in the aliphatic, 
cycloaliphatic or aromatic moiety by -COOZ, of 
an aromatic tricarbamic acid or of a phosphorus 
containing acid, or is a trivalent Sillyl radical, pre 
ferred radicals including triacyl radicals of nitrilo 
triacetic acid of benzene tricarboxylic acid, 

0090 and G, if n, is 4, is a tetravalent radical of an 
aliphatic, cycloaliphatic or aromatic tetracarboxylic 
acid. 

0.091 The carboxylic acid radicals mentioned above are 
in each case taken to mean radicals of the formula 
(-CO).R, where X is as defined above for n, and the 
meaning of R arises from the definition given above. 
0092 Alkyl with up to 20 carbon atoms is, for example, 
methyl, ethyl, n-propyl, n-butyl, Sec-butyl, tert-butyl, 
n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl, 
n-dodecyl, n-tridecyl, n-tetradecyl, n-hexadecyl or n-octa 
decyl. 
0.093 C-Calkoxy G is, for example, methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, pentoxy, 
isopentoxy, heXOXy, heptoxy, Octoxy, decyloxy, dodecyloxy, 
tetradecyloxy, hexadecyloxy and octadecyloxy. 
Co-Calkoxy, in particular heptoxy and Octoxy, is preferred. 
0094 Cs-Cacycloalkoxy G is, for example, cyclopen 
toxy, cyclohexoxy, cycloheptoxy, cyclooctoxy, cyclodecy 
loxy and cyclododecyloxy. Cs-Cscycloalkoxy, in particular 
cyclopentoxy and cyclohexoxy, is preferred. 
0.095 C7-Cophenylalkoxy is, for example, benzyloxy. 
0.096 G as C-C salkoxy, Cs-Cacycloalkoxy or 
C7-C phenylalkoxy Substituted in the aliphatic part by 1-3 
OH groups is a radical formed by abstraction of an carbon 
bonded hydrogen atom preferably from 2-methyl-2-pro 
panol (tert-butanol), 2-propanol, 2,2-dimethyl-1-propanol, 
2-methyl-2-butanol, ethanol, 1-propanol, 1-butanol, 1-pen 
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tanol, 1-hexanol, 1-nonanol, 1-decanol, 1-dodecanol, 1-oc 
tadecanol, 2-butanol, 2-pentanol, 2-ethyl-1-hexanol, cyclo 
hexanol, cyclooctanol, allyl alcohol, phenethyl alcohol or 
1-phenyl-1-ethanol; 1,2-ethanediol, 1,2-propanedial, 1,3- 
propanediol, 1,2-butanediol, 1,3-butanediol, 1,4-butanediol, 
2,2-dimethyl-1,3-propanediol, 1,2-cyclohexanediol, 1,3-cy 
clohexanediol or 1,4-cyclohexanediol, glycerol, 1,1,1-tr 
is(hydroxymethyl)methane, 2-ethyl-2-(hydroxymethyl-1,3- 
propanediol, 1,2,4-butanetriol or 1,2,6-hexanetriol. 

0097 More preferably, G is are formed from 2-methyl 
2-propanol or cyclohexanol, 1,4-butanediol, 2,2-dimethyl 
1,3-propanediol, 1,2-cyclohexanediol, 1,3-cyclohexanediol 
or 1,4-cyclohexanediol. Most preferred hydroxy substituted 
G is 2-hydroxy-2-methylpropoxy. Examples of Several 
G. radicals are given below. 
0098. If G is a monovalent radical of a carboxylic acid, 

it is, for example, an acetyl, caproyl, Stearoyl, acryloyl, 
methacryloyl, benzoyl or B-(3,5-di-tert-butyl-4-hydrox 
yphenyl)propionyl radical. 

0099] If G is a monovalent silyl radical, it is, for 
example, a radical of the formula -(CH2)—Si(Z)-Z", in 
which i is an integer in the range from 2 to 5, and Zand Z", 
independently of one another, are C-C alkyl or 
C-Calkoxy. 

0100 If G is a divalent radical of a dicarboxylic acid, it 
is, for example, a malonyl, Succinyl, glutaryl, adipoyl, 
Suberoyl, Sebacoyl, maleoyl, itaconyl, phthaloyl, dibutylma 
lonyl, dibenzylmalonyl, butyl(3,5-di-tert-butyl-4-hydroxy 
benzyl)malonyl or bicycloheptenedicarbonyl radical or a 
group of the formula 

0101 If G is a trivalent radical of a tricarboxylic acid, 
it is, for example, a trimellitoyl, citryl or nitrilotriacetyl 
radical. 

0102) If G is a tetravalent radical of a tetracarboxylic 
acid, it is, for example, the tetravalent radical of butane-1, 
2,3,4-tetracarboxylic acid or of pyromellitic acid. 

0103) If G is a divalent radical of a dicarbamic acid, it 
is, for example, hexamethylenedicarbamoyl or 2,4- 
toluylenedicarbamoyl radical. 

0104 Preference is given to compounds of the formula 
(1a) in which G and G are hydrogen, G is hydrogen or 
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methyl, n is 2 and G2 is the diacyl radical of an aliphatic 
dicarboxylic acid having 4-12 carbon atoms. 
0105 (b") A compound of the formula (1b) 

(1b) 
CH G1 

G-CH G13 

G-N N G12 

G-CH 
CH 

In 2 

0106 in which n is the number 1, 2 or 3, and G, G and 
G. are as defined under (a"), G is hydrogen, C-C-alkyl, 
C-Chydroxyalkyl, Cs-C,cycloalkyl, C7-Caralkyl, 
C-C salkanoyl, C-Calkenoyl, benzoyl or a group of the 
formula 

CH3 G 
G-CH 

G- N 

G-CH 
CH 

0107 and G, if n is 1, is hydrogen, C-C salkyl, 
C-Calkenyl, Cs-C,cycloalkyl, C-C alkyl which is Substi 
tuted by a hydroxyl, cyano, alkoxycarbonyl or carbamide 
group or group of the formula -CONH-Z, or G is 
glycidyl, a group of the formula-CH-CH(OH)-Z or of 
the formula -CONH-Z, in which Z is hydrogen, methyl 
or phenyl or CH-OZ with Z being hydrogen or 
C-C salkyl, 

0108 G, if n is 2, is C-C alkylene, 
Co-Carylene, xylylene, a -CH-CH(OH)-CH 
group or a -CH-CH(OH)-CH-O-D-O 
group, in which DiSC-Coalkylene, Co-Carylene, 
C-Cacycloalkylene, or, provided that G is not 
alkanoyl, alkenoyl or benzoyl, G can alternatively 
be 1-OXO-C-C-alkylene, a divalent radical of an 
aliphatic, cycloaliphatic or aromatic dicarboxylic 
acid or dicarbamic acid or alternatively the group 
-CO-, G, if n is 3, is a group 

\ O 

-CHCHOHCHs. ls, -CH-CH(OH)CH 

ls. 
CHCH(OH)CH 

0109) or, if n is 1, G and G together can be the 
divalent radical of an aliphatic, cycloaliphatic or aromatic 
1,2- or 1,3-dicarboxylic acid. 
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0110 Some examples for the radicals G, G and D are 
given below. 

0111) Any alkyl substituents are as defined above for (a"). 
0112 Any Cs-C,cycloalkyl Substituents are, in particular, 
cyclohexyl. 

0113 C7-Caralkyl G is, in particular, phenylethyl or 
especially benzyl. 

0114 C-C hydroxyalkyl G is, in particular, 2-hy 
droxyethyl or 2-hydroxypropyl. 

0115 C-C alkanoyl G is, for example, formyl, acetyl, 
propionyl, butyryl, octanoyl, dodecanoyl, hexadecanoyl, 
octadecanoyl, but preferably acetyl, and C-Calkenoyl G 
is, in particular, acryloyl. 
0116 C-Calkenyl G is, for example, allyl, methallyl, 
2-butenyl, 2-pentenyl, 2-hexenyl or 2-octenyl. 

0117 G1 as a hydroxyl-, cyano-, alkoxycarbonyl- or 
carbamide-Substituted C-C alkyl can be, for example, 
2-hydroxyethyl, 2-hydroxypropyl, 2-cyanoethyl, methoxy 
carbonylmethyl, 2-ethoxycarbonylethyl, 2-aminocarbonyl 
propyl or 2-(dimethylaminocarbonyl)ethyl. 
0118 Any C-C-alkylene radicals are, for example, eth 
ylene, propylene, 2,2-dimethylpropylene, tetramethylene, 
hexamethylene, octamethylene, decamethylene or dodeca 
methylene. 

0119) Any Co-Carylene substituents are, for example, 
o-, m- or p-phenylene, 1,4-naphthylene or 4,4'-diphenylene. 
0120 C-Cacycloalkylene is, in particular, cyclohexy 
lene. 

0121 G, as 1-oxo-C-C-alkylene is preferably a group 

O CH3 
| 
--- 

CH 

0122 (c) A compound of the formula (1c) 

(1c) 
CH G1 

G-CH 

G-N 
O G'15 

G-CH 
CH 

n 

0123 in which n is the number 1 or 2, G, G and G are 
as defined under (a"), and Gs and G's if n is 1, are 
independently C-C alkyl, C-C alkenyl, C7-Caralkyl, 
or Gs is also hydorgen, or Gs and G's together are 
C-Calkylene, Cs-Calkenylene, C.-Chydroxyalkylene 
or C22acyloxyalkylene, and if n is 2, Gis and G's together 
are the (-CH2)C(CH2-), group. 
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0.124 C-Calkylene or C-Chydroxyalkylene Gs and 
G' is, for example, ethylene, 1-methylethylene, propylene, 
2-ethylpropylene or 2-ethyl-2-hydroxymethylpropylene. 
0.125 C-C-acyloxyalkylene Gs and G's is, for 
example, 2-ethyl-2-acetoxymethylpropylene. 

0126 (d") A compound of the formula (1d-1), (1d-2) or 
(1d-3), 

(1d-1) 
CH G 

G-CH 18 o 
2 

N-C 
G-N 

C-N 

G-CH I 
CH 

4 

(1d-2) 
CH G 

G-CH 1. | 
O-C-T 

G-N 
N-C 

N. 
G-CH H O 

CH 
(1d-3) 

CH3 G 
G-CH 1. | 

O-C-T 
G-N 

C-N G17 

G-CH | 
CH 

0127 in which n is the number 1 or 2, G, G and G are 
as defined under (a"), 

0128 G is hydrogen, C-Calkyl, allyl, benzyl, 
glycidyl or C-C alkoxyalkyl, and 

0.129 G7, if n is 1, is hydrogen, C-C-alkyl, 
C-Calkenyl, C7-Coaralkyl, Cs-C,cycloalkyl, 
C-C hydroxyalkyl, C-Calkoxyalkyl, Co-Caryl, 
glycidyl or a group of the formula -(CH2)— 
COO-Q or -(CH-)-O-CO-Q, in which p is 1 or 
2, and Q is C-C alkyl or phenyl, and 

0.130 G7, if n is 2, is C-C-alkylene, 
C-C2alkenylene, Co-Carylene, a group of the 
formula CH-CH(OH)-CH-O-D'-O 
CH-CH(OH)-CH-, in which D' is 
C-Coalkylene, C-Csarylene O 
C-Cacycloalkylene, or a group of the formula 
—CH-CH(OD")CH-(OCH-CH(OD")CH)--, 
in which D" is hydrogen, C-C alkyl, allyl, benzyl, 
C-Calkanoyl or benzoyl, 

0131 T, and T, independently of one another, are 
hydrogen, C-C alkyl or unsubstituted or halogen 
O C-C alkyl-Substituted Co-Coaryl O 
C7-Coaralkyl, or 

0132) T and T together with the carbon atom 
bonding them form a C-C cycloalkane ring. 
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0.133 Any C-C-alkyl substituents are, for example, 
methyl, ethyl, n-propyl, n-butyl, Sec-butyl, tert-butyl, 
n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl 
or n-dodecyl. 

0134) Any C-Calkyl substituents can be, for example, 
the abovementioned groupS and in addition, for example, 
n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl. 

0.135 Any C-Calkoxyalkyl substituents are, for 
example, methoxymethyl, ethoxymethyl, propoxymethyl, 
tert-butoxymethyl, ethoxyethyl, ethoxypropyl, n-butoxy 
ethyl, tert-butoxyethyl, isopropoxyethyl or propoxypropyl. 

0.136 C-Csalkenyl G7 is, for example, 1-propenyl, 
allyl, methallyl, 2-butenyl or 2-pentenyl. 

0.137 C7-Coaralkyl G7, T and T are, in particular, 
phenethyl or especially benzyl. If T and T together with the 
carbon atom form a cycloalkane ring, this can be, for 
example, a cyclopentane, cyclohexane, cyclooctane or 
cyclododecane ring. 

0138 C-C hydroxyalkyl G, is, for example, 2-hy 
droxyethyl, 2-hydroxypropyl, 2-hydroxybutyl or 4-hydroxy 
butyl. 

0.139 C6-Caryl G, T, and T are, in particular, phenyl 
or C- or B-naphthyl, which are unsubstituted or Substituted 
by halogen or C-C alkyl. 

0140 C-C-alkylene G7 is, for example, ethylene, pro 
pylene, 2,2-dimethylpropylene, tetramethylene, hexameth 
ylene, octamethylene, decamethylene or dodecamethylene. 

0141 Ca-Calkenylene G7 is, in particular, 2-bute 
nylene, 2-pentenylene or 3-hexenylene. 

0.142 C-Carylene G7 is, for example, o-, m- or p-phe 
nylene, 1,4-naphthylene or 4,4'-diphenylene. 

0.143 C-C alkanoyl D" is, for example, propionyl, 
butyryl, octanoyl, dodecanoyl, but preferably acetyl. 

0144 C-Coalkylene, Co-Csarylene O 
C-Cacycloalkylene D' have, for example, one of the defi 
nitions given for D under (b"). 

0145 (e") A compound of the formula (1e) 

(1e) 
G18 

es 
ls G20 

ins 

0146 in which ns is the number 1 or 2, and Gs is a group 
of the formula 
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CH G1 
G-CH 

G1-N (A)-E- or 

G-CH 
CH 
CH G1 

is . 
G11-N N-(A)-E- 

G- - / 
CH 

0147 in which G and G are as defined under (a"), and 
G and G are hydrogen, methyl or, together, are a Substitu 
ent =O, 

0.148 E is -O- or -ND"-, 
0149) A is C-Calkylene or -(CH-)-O- and 
O150 
0151. D" is hydrogen, C-C2alkyl, 
C-C alkylene-N(DY)2, C-C hydroxyalkyl or 
Cs-C,cycloalkyl, 

X is the number 0 or 1, 

0152) 
0153 Go is identical to Gs or is one of the groups 

where DY, independently, is hydrogen or butyl, 

-N(G)(G), -OG, -N(H)(CHG) or 
-N(CHOG), 

0154 Go, if n=1, is identical to Gs or Go and, if 
ns=2, is an -E-D'Y-E-group, in which D'Y is 
C-Calkylene or C-Calkylene which is interrupted 
by 1 or 2-NG-groups, 

O155 Ga is hydrogen, C-C-alkyl, cyclohexyl, 
benzyl or C-C-hydroxyalkyl or a group of the 
formula 

CH G1 
G-CH 

G11-N O 

G-CH 
CH 

CH CH 
HC N21 NN CH 

G-N ls ul- N-G, 
N 

n-C4H9 n-C4H9 
HC CH 

CH CH 

0156 G22 is C-C-alkyl, cyclohexyl, benzyl or 
C-C hydroxyalkyl, and 

O157 G is hydrogen, C-C alkyl or phenyl, or 
G, and G22 together are C1-C5 alkylene or 
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C-COxaalkylene, for example -CH2CH-O- 
CHCH-, or a group of the formula -CHCH 
N(G)-CHCH-. 

0158 Some examples of the several variables in the 
formula (Ie) are given below. 

0159) Any C-Calkyl substituents are, for example, 
methyl, ethyl, n-propyl, n-butyl, Sec-butyl, tert-butyl, 
n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl 
or n-dodecyl. 

0160 Any hydroxyalkyl substituents are, for example, 
2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 2-hy 
droxybutyl or 4-hydroxybutyl. 

0.161 Any Cs-C,cycloalkyl substituents are, for example, 
cyclopentyl, cyclohexyl or cycloheptyl. Cyclohexyl is pre 
ferred. 

0162 C-C alkylene A is, for example, ethylene, propy 
lene, 2,2-dimethylpropylene, tetramethylene or hexameth 
ylene. 

0163) If G and G22 together are C-C alkylene or 
Oxaalkylene, they are, for example, tetramethylene, pentam 
ethylene or 3-oxapentamethylene. 

0164 (f) A compound of the formula (1f) 

(1f) 

H3C CH3 

O 1N 

N- N HC CH N u 
r N HC CH 

G-N su-l O 
HC CH 

0165 wherein G is as defined under (a"). 
0166 (g) Oligomeric or polymeric compounds whose 
recurring Structural unit contains a 2.2,6,6-tetraalkylpip 
eridinyl radical, in particular polyesters, polyethers, polya 
mides, polyamines, polyurethanes, polyureas, polyaminot 
riazines, poly(meth)acrylates, poly(meth)acrylamides and 
copolymers thereof which contain Such radicals. 

0.167 Examples of 2.2,6,6-polyalkylpiperidine com 
pounds from this class are the compounds of the following 
formulae. m. to m is a number from 2 to about 200, 
preferably 2 to 100, for example 2 to 50, 2 to 40, 3 to 40 or 
4 to 10. 

0.168. The meanings of the end groups which saturate the 
free Valences in the oligomeric or polymeric compounds 
listed below depend on the processes used for the prepara 
tion of Said compounds. The end groups can also in addition 
be modified after the synthesis of the compounds. 
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01.69 Examples for polymeric compounds are: 
0170 1) A compound of the formula (1g) 

(1g) 
O O 

c-a-, as—" a-i-o-o-( X )-a-o 
o= -o O O 

O O 

HC CH, HC CH 

HC N CH, HC N CH 

G 11 G 11 
17 

0171 wherein G, Gas, G, G, and Gas, independently 
of one another, are a direct bond or C-Coalkylene, G is 
as defined under (a") and m, is a number from 1 to 50. 
0172 In the compound of the formula (1 g), the end 
group bonded to the >C=O group can be, for example, 

H3C CH3 

-O N-G 

HC CH 

0173 and the end group bonded to the oxygen can be, for 
example 

HC CH 
O O 

| | 
-o-o- as—" G-C-O N-G1. 

OF C-O 

h h HC CH 

HC CH, HC CH 

HC N CH, HC N CH 
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0174) 2) Compound of the formula (2g) 

0175) in which the index ms ranges from 1 to 15; 
0176 R2 is C-C-alkylene, Ca-Calkenylene, 
Cs-C,cycloalkylene, Cs-C,cycloalklene-di(C- 
Calkylene), C-C alkylenedi(C5-C,cycloalkylene), 
phenylenedi(C-C alkylene) or C-C alkylene 
interrupted by 1,4-piperazinediyl, -O- or >N-X 
with X being C-C-acyl or (C- 
Calkoxy)carbonyl or having one of the definitions 
of R given below except hydrogen; 

0177 or R is a group of the formula (2g") or (2g"); 

-CH-CH-CH- (2g) 

O 

–o 
k 

(2g") 

--OX)-- 
0.178 X being C-Calkyl, Cs-Cacycloalkyl 
which is unsubstituted or substituted by 1.2 or 3 
C-C alkyl, phenyl which is unsubstituted or Substi 
tuted by 1, 2 or 3 C-C alkyl or C-C alkoxy; 
C7-Cophenylalkyl which is unsubstituted or Substi 
tuted on the phenyl by 1.2 or 3 C-C alkyl; and 

0179 the radicals X being independently of one 
another C-C alkylene; 

0180 the radicals A are independently of one 
another -OR-, -N(R)(Rs) or a group of the 
formula (2g"); 
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(2g") 
HC CH 

-X N-O-C-C-CH 
H2 H2 

HC CH 

0181 R, R and Rs, which are identical or dif 
ferent, are hydrogen, C-C salkyl, Cs-C2cycloalkyl 
which is unsubstituted or substituted by 1.2 or 3 
C-C alkyl, C-C salkenyl, phenyl which is unsub 
stituted or substituted by 1.2 or 3 C-C alkyl or 
C-C alkoxy, C7-Cophenylalkyl which is unsubsti 
tuted or substituted on the phenyl by 1.2 or 3 
C-C alkyl; tetrahydrofurfuryl or C-C alkyl which 
is substituted in the 2, 3 or 4 position by -OH, 
C-Calkoxy, di(C-C alkyl)amino or a group of the 
formula (g"Y); 

0182 with Y being -O-, -CH2-, -CHCH- or 
>N-CH, or -N(R)(R) is additionally a group of the 
formula (2g"Y); 

0183 X is -O- or >N-R, 
0.184 R is hydrogen, C-Calkyl, C-C salkenyl, 
Cs-Cacycloalkyl which is unsubstituted or Substi 
tuted by 1.2 or 3 C-C alkyl, C7-Cophenylalkyl 
which is unsubstituted or substituted on the phenyl 
by 1.2 or 3 C-C alkyl, tetrahydrofurfuryl, a group of 
the formula (2gY), 

(2gY) 
HC CH 

N-O-C-C-CH 
H2 H2 

HC CH 

0185 or C-C alkyl which is substituted in the 2, 3 or 4 
position by -OH, C-Calkoxy, di(C-C alkyl)amino or a 
group of the formula (2 g); 
0186 R has one of the definitions given for R; and 
0187 the radicals B have independently of one another 
one of the definitions given for A. Compounds (2g), Such as 
compound () further below, are described in U.S. Pat. No. 
6,117,995. 
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0188 3) A compound of the formula (3g) 

(3g) 

G31 G35 

CH2 

G30 G34 
O O O O 

G29 so 
G33 

HC CH 

HC CH 

G 11 
19 

0189 in which G is as defined under (a), Go and G, 
independently of one another, are a direct bond or a 
N(X)-CO-X-CO-N(X)- group, where X and 

X, independently of one another, are hydrogen, C-Calkyl, 
Cs-Cacycloalkyl, phenyl, C7-Cophenylalkyl or a group of 
the formula 

(3g) 
CH 

CH 

N-G 

CH 
CH 

0190 and X is a direct bond or C-C alkylene, G, G, 
Gs and Gas, independently of one another, are hydrogen, 
C-C soalkyl, Cs-C2cycloalkyl or phenyl, Gas is hydrogen, 
C-Coalkyl, C-Cacycloalkyl, C7-Cophenylalkyl, phenyl 
or a group of the formula (3g), and mo is a number from 1 
to 50. 

0191 In the compounds of the formula (3g), the end 
group bonded to the 2,5-dioxopyrrolidine ring can be, for 
example, hydrogen, and the end group bonded to the 
-C(G)(Gs)- radical can be, for example, 

12 
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-continued 

O O 

G29 

HC CH 

HC N CH 

G 11 

0192 4) A product obtainable by reacting an intermediate 
product, obtained by reaction of a polyamine of the formula 
(4g) with cyanuric chloride, with a compound of the formula 
(4g) 

(4g) 

HN-(CH2). NH-(CH2). NH-(CH2), NH, 
20 20 

(4g) 
H-N-G 

HC CH 

HC N CH 

G 11 

0193 in which m'o, m" and m", independently of 
one another, are a number from 2 to 12, G is hydrogen, 
C-C2alkyl, Cs-C2cycloalkyl, phenyl O 
C7-Cophenylalkyl, and G is as defined under (a"). 
0194 In general, the above reaction product can be 
represented for example by a compound of the following 3 
formulae. It can also be in the form of a mixture of these 
three compounds: t,0320 
0.195 5) A compound of the formula (5g) 

(5g) 

p 
- O 

G38 

O 

HC CH 

HC N CH 
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0196) in which G is as defined under (a"), G, is C-Co 
alkyl, Cs-Cacycloalkyl, C-C alkyl-substituted 
Cs-Cacycloalkyl, phenyl or C-Coalkyl-Substituted phe 
nyl, Gs is C-Coalkylene and m is a number from 1 to 50. 

0197) In the compounds of the formula (5g), the terminal 
group bonded to the Silicon atom can be, for example, 
(G7)Si-O-, and the terminal group bonded to the oxy 
gen can be, for example, -Si(G7). 

0198 The compounds of the formula (5g) can also be in 
the form of cyclic compounds if m is a number from 3 to 
10, i.e. the free valences shown in the structural formula then 
form a direct bond. 6) A compound of the formula (6g) 

(6g) 
G-CHCH3 G 

G-N E-CO-T, 

G-CH CH 

0199 where E is -O- or -ND"-, as defined under 
(e'), T is ethylene or 1,2-propylene, is the repeating struc 
tural unit derived from an alpha-olefin copolymer with an 
alkyl acrylate or methacrylate; preferably a copolymer of 
ethylene and ethyl acrylate, and where k is 2 to 100. 

0200 7) A compound of the formula (7g) 

s-o-o-o--a OTs 

HC CH 
22 

0201 wherein m is 1 to 100; 

0202 Go is straight or branched chain alkylene of 1 
to 18 carbon atoms, cycloalkylene of 5 to 8 carbon 
atoms, cycloalkenylene of 5 to 8 carbon atoms, 
alkenylene of 3 to 18 carbon atoms, a Straight or 
branched chain alkylene of 1 to 4 carbon atoms 
substituted by phenyl or by phenyl substituted by one 
or two alkyl of 1 to 4 carbon atoms, with the proviso 
that in formula (7g) Successive hindered amine moi 
eties can be oriented in either a head to head or head 
to tail fashion; 
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0203 T is hydrogen or 

0204 T is 

O O 

--all-o-re 

0205 Gss is a straight or branched chain alkylene of 
1 to 18 carbon atoms, cycloalkylene or cycloalk 
enylene of 5 to 8 carbon atoms, phenylene or -NH 
alkylene-NH- of 2 to 18 carbon atoms including 
5-amino-1-aminomethyl-1,3,3-trimethylcyclohex 
ane and -NH-xylylene-NH-; 

0206 T is alkyl of 1 to 4 carbon atoms; 

HC CH 

N-O-Go-OH, or 

HC CH 
HC CH 

HO N-O- G50 - 

HC CH 

0207. In the above shown oligomeric and polymeric 
compounds, examples of alkyl are methyl, ethyl, propyl, 
isopropyl, n-butyl, Sec-butyl, isobutyl, tert-butyl, 2-ethylbu 
tyl, n-pentyl, isopentyl, 1-methylpentyl, 1,3-dimethylbutyl, 
n-hexyl, 1-methylhexyl, n-heptyl, isoheptyl, 1,1,3,3-tetram 
ethylbutyl, 1-methylheptyl, 3-methylheptyl, n-octyl, 2-eth 
ylhexyl, 1,1,3-trimethylhexyl, 1,1,3,3-tetramethylpentyl, 
nonyl, decyl, undecyl, 1-methylundecyl, dodecyl, 1,1,3,3,5, 
5-hexamethylhexyl, tridecyl, tetradecyl, pentadecyl, hexa 
decyl, heptadecyl, octadecyl, eicosyl and docosyl; examples 
of cycloalkyl are cyclopentyl, cyclohexyl, cycloheptyl and 
cyclooctyl, an example of C7-Cophenylalkyl is benzyl, and 
examples of alkylene are ethylene, propylene, trimethylene, 
tetramethylene, pentamethylene, 2,2-dimethyltrimethylene, 
hexamethylene, trimethylhexamethylene, octamethylene 
and decamethylene. 

0208 (h") A compound of the formula (1h) 

(1h) 
CH3 O G-CH ( 

G-N N-G 

G-CH-1 
CH 
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0209 in which n is the number 1 or 2, G and G are as 
defined under (a"), and G is as defined under (b"), but G 
cannot be -CoNH-Z and -CH-CH(OH)-CH-O 
D-O-. 

0210 (i) A compound of the formula (1i) 

(1i) 

0211 wherein the radicals G, independently of one 
another, are a group of the formula (1i-1) 

(1i-1) 
O, HC CH 

-N-G-N N-G 

G40 7 ( 
HC CH 

0212 in which Go is C-C alkyl or C-Cacycloalkyl, 
G is C.-Calkylene and G2 is as defined for G, above. 
0213 Alkyl is for example C-C alkyl, in particular 
methyl, ethyl, propyl or butyl. 
0214 Cycloalkyl is preferably cyclohexyl. 
0215 Alkylene is for example ethylene, propylene, tri 
methylene, tetramethylene, pentamethylene, 2,2-dimethylt 
rimethylene or hexamethylene. 

0216) 
0217) 
0218) 
0219) 

Alkenyl is preferably allyl. 
Phenylalkyl is preferably benzyl. 
Acyl is preferably acetyl. 

() A compound of the formula (1j) 

(1) 
G-CHH3 G 

G-N COO-H-T, 

G-CH CH 

0220 wherein G, G are as defined above and when n, 
is 1, T, is hydrogen, C-C-alkyl, C-Calkenyl, 
C7-Coaralkyl, Cs-C,cycloalkyl, C-Chydroxyalkyl, 
C-C alkoxyalkyl, Co-Co aryl, glycidyl, a group of the 
formula -(CH-)-COO-Q or of the formula -(CH-)- 
O-CO-Q whereint is 1 or 2, and Q is C-C alkyl or phenyl; 
O 
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0221 when n, is 2, T, is C-C-alkylene, 
Co-Carylene, a group -CH-CH(OH)-CH 
O-X-O-CH-CH(OH)-CH- wherein X is 
C-Coalkylene, C-Csarylene O 
C6-C12cycloalkylene, O group 
—CH-CH(OZ)CH-(OCH-CH(OZ)CH)- 
wherein Z is hydrogen, C-C salkyl, allyl, benzyl, 
C-Calkanoyl or benzoyl. 

0222 (k") A compound of the formula (1k) 

(1k) 
CH 

G-CH 

G-N O 

G-CH 
CH 

0223 wherein G, G, are as defined above. 
0224 (I) A compound of the formula (11) 

(11) 
CH 

G-CH 

G-N 

G-CH 
CH 

0225 wherein G, G are as defined above. 
0226 (m'). A compound of the formula (1m) 

(1m) 
CH 

G-CH 

G52 
G51 O-N 

G53 

G-CH 
CH 

8 

0227 wherein G is as defined above, ns is 1, 2 or 3, 
0228 if ns is 1, Gs is -Go-O-CO-Gs, Gs is 
-O-CO-Gs, and Gs is hydrogen; where Gs is 
alkyl or -NH-alkyl of 1 to 18 carbon atoms or 
-NH-cycloalkyl of 5 to 8 carbon atoms; 

0229) if n is 2, Gs is alkylene of 1 to 18 carbon 
atoms, hydroxyalkylene of 3 to 18 carbon atoms, 
cycloalkylene of 5 to 8 carbon atoms, cycloalk 
enylene or hydroxycycloalkylene of 5 to 8 carbon 
atoms, alkenylene of 3 to 18 carbon atoms, or a 
Straight or branched chain alkylene of 1 to 4 carbon 
atoms or hydroxyalkylene of 2 to 4 carbon atoms 
substituted by phenyl or by phenyl substituted by one 
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or two alkyl of 1 to 4 carbon atoms, or Gs is a 
divalent acyl radical of an aliphatic, cycloaliphatic, 
araliphatic or aromatic dicarboxylic acid or of a 
dicarbamic acid, preferably an acyl radical of an 
aliphatic dicarboxylic acid having 2-18 C atoms, of 
a cycloaliphatic or aromatic dicarboxylic acid having 
8-14 C atoms, 

0230 if n is 3, Gs is alkanetriyl of 1 to 18 carbon 
atoms, hydroxyalkanetriyl of 3 to 18 carbon atoms, 
cycloalkanetriyl of 5 to 8 carbon atoms, cycloalken 
etriyl of 5 to 8 carbon atoms, alkenetriyl of 3 to 18 
carbon atoms, a Straight or branched chain alkan 
etriyl of 1 to 4 carbon atoms substituted by phenyl or 
by phenyl substituted by one or two alkyl of 1 to 4 
carbon atoms, 

0231) 

0232 G5 is hydrogen; -O-G, -N(G)G; 
-O-G,5; -COO-T; or is a group of one of the 
formulae 

G-CH 

G- O-Gs-O-- 

G-CH 

CH 

N 

CH 

CH3 G 

N 

CH 

if n is 2 or 3, 

G-CH 

n 
G- N-Gss-N- 

G-CH 

CH 
G-CH 

G-N COO-Gs-O-CO 

G-CH 
CH 

G18 

usul-e-Is, G19 N 

G18 1. 
es N21 N 
su-E-D-E-Isl 
N N G19 G19 

0233 and 
0234 Gs is hydrogen or, if Gs is -O-Gs, is 
O-G's, 

0235 or Gs and Gs together are =O; or a group of 
the formula 
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CH G1 
G-CH 

G-N 

O O 
G-CH 

CH 

0236 where G and G are as defined above under (a) 
if n is 1; G and G are as defined above under (b") if n 
is 1; G and G's are as defined above under (c) if n is 1; 
Gls, Go, A, E, D'Y, X are as defined above under (e); T, 
is as defined above under (') if n, is 1; 

0237 Gs is as defined for G under (a") if n is 2; 
Gss is as defined for G1 under (b") if n is 2, Gs is 
as defined for T, under ac) if n, is 2. 

0238 Acyl is a residue of a carboxylic acid preferably 
containing containing 2 to 18 carbon atoms; examples for 
monovalent acyl radicals include acyl radicals of an ali 
phatic or unsaturated aliphatic carboxylic or carbamic acid, 
an acyl radical of a cycloaliphatic carboxylic or carbamic 
acid, or acyl radical of an aromatic acid, like acetyl, pro 
pionyl, butyryl, (meth)acryloyl and the like up to Stearoyl, 
benzoyl, cinnamoyl; a divalent acyl radical of an aliphatic or 
unsaturated aliphatic dicarboxylic or dicarbamic acid, or a 
cycloaliphatic dicarboxylic or dicarbamic acid, or a divalent 
acyl radical of an aromatic dicarboxylic acid like Oxalic acid, 
maleic acid, Succinic acid, phthalic acid etc.; a trivalent acyl 
radical of an aliphatic, unsaturated aliphatic, or 
cycloaliphatic tricarboxylic acid or tricarbamic acid, or a 
trivalent acyl radical of an aromatic tricarboxylic or tricar 
bamic acid, or a trivalent acyl radical of a tris(alkylcarbamic 
acid) derivative of cyanuric acid containing 12-24 carbon 
atoms, Such as 1,3,5-tris6-carboxyaminohexyl-2,4,6-tri 
OXO-S-triazine, or a tetravalent acyl radical of an aliphatic, 
cycloaliphatic or aromatic tetracarboxylic acid, like 1,2,3, 
4-butanetetracarboxylic acid, 1,2,3,4-but-2-enetetracar 
boxylic acid, 1,2,3,5-pentanetetracarboxylic acid and 1,2,4, 
5-pentanetetracarboxylic acid. 
0239 Alkyl is usually alkyl of 1-18 carbon atoms, unless 
otherwWise indicated. Cycloalkyl usually contains 5-12 car 
bon atoms and preferably Stands for cyclopentyl, cyclo 
hexyl, cycloheptyl, cyclooctyl, cyclododecyl. Aryl is pref 
erably phenyl. 
0240 Nitroxyl hindered amines of component (i) where 
L is -O are for example those disclosed in WO99/05108. 
0241 Typical nitroxyls of component (i) where L is -O 
include bis(1-oxyl-2,2,6,6-tetramethylpiperidin-4-yl) Seba 
Cate, 4-hydroxy-1-oxyl-2,2,6,6-tetramethylpiperidine, 
4-ethoxy-1-oxyl-2,2,6,6-tetramethylpiperidine, 4-propoxy 
1-oxyl-2,2,6,6-tetramethylpiperidine, 4-acetamido-1-oxyl 
2.2,6,6-tetramethylpiperidine, 1-oxyl-2,2,6,6-tetramethylpi 
peridine, 1-oxyl-2,2,6,6-tetramethylpiperidin-4-one, 1-oxyl 
2.2,6,6-tetramethylpiperidin-4-yl acetate, 1-oxyl-2,2,6,6- 
tetramethylpiperidin-4-yl 2-ethylhexanoate, 1-oxyl-2,2,6,6- 
tetramethylpiperidin-4-yl Stearate, 1-oxyl-2,2,6,6- 
tetramethylpiperidin-4-yl benzoate, 1-oxyl-2,2,6,6- 
tetramethylpiperidin-4-yl 4-t-butyl-benzoate, bis(1-oxyl-2, 
2,6,6-tetramethylpiperidin-4-yl) Succinate, bis(1-oxyl-2,2,6, 
6-tetramethylpiperidin-4-yl) adipate, bis(1-oxyl-2,2,6,6- 
tetramethylpiperidin-4-yl) n-butylmalonate, bis(1-oxyl-2.2, 
6,6-tetramethylpiperidin-4-yl) phthalate, bis(1-oxyl-2,2,6,6- 
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tetramethylpiperidin-4-yl) isophthalate, bis(1-oxyl-2,2,6,6- 
tetramethylpiperidin-4-yl) terephthalate, bis(1-oxyl-2,2,6,6- 
tetramethylpiperidin-4-yl) hexahydroterephthalate, N,N'- 
bis(1-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)adipamide, 
N-(1-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)caprolactam, 
N-(1-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)dodecylsuccin 
imide, 2,4,6-tris-N-butyl-N-(1-oxyl-2.2,6,6-tetramethylpi 
peridin-4-yl)-S-triazine, 4,4'-ethylenebis(1-oxyl-2,2,6,6-tet 
ramethylpiperazin-3-one), 2-oxyl-1,1,3,3-tetramethyl-2- 
isobenzazole, 1-oxyl-2.2.5.5-tetramethylpyrrolidine, and 
N,N-bis-(1,1,3,3-tetramethylbutyl)nitroxide. 
0242 Nitroxyl stabilizers of component (i) are for 
example bis(1-oxyl-2,2,6,6-tetramethylpiperidin-4-yl) Seba 
Cate, 4-hydroxy-1-oxyl-2,2,6,6-tetramethylpiperidine, 
4-ethoxy-1-oxyl-2,2,6,6-tetramethylpiperidine, 4-propoxy 
1-oxyl-2,2,6,6-tetramethylpiperidine, 4-acetamido-1-oxyl 
2.2,6,6-tetramethylpiperidine, 1-oxyl-2,2,6,6-tetramethylpi 
peridine, and 1-oxyl-2.2,6,6-tetramethylpiperidin-4-one. 
0243 A specific embodiment is where the nitroxyl sta 
bilizers of component (i) are bis(1-oxyl-2,2,6,6-tetrameth 
ylpiperidin-4-yl) Sebacate and 4-hydroxy-1-oxyl-2,2,6,6-tet 
ramethylpiperidine. 
0244 Hydroxylamine stabilizers of component (i) where 
L is -OH are for example those disclosed in U.S. Pat. Nos. 
4,590,231, 4,668,721, 4,691,015, 4,831,134, 5,006,577, and 
5,064,883, the relevant parts of which are incorporated 
herein by reference. 
0245 Alkoxyamine or hydroxyalkoxyamine stabilizers 
of component (i) where L is -O-E, are for example those 
disclosed in U.S. Pat. Nos. 5,004,770; 5,096,950; 5,112,890; 
5,124,378; 5,145,893; 5,204,473; 5,216,156; 5,300,544; 

N 

O 

r N 
O 

N 

N 21 N 
N N N 

S. N-(CH2)6-N 2 N (CH2)6- N 2 
N 
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5,844,026; 6,117,995, the relevant parts of which are incor 
porated herein by reference; or the publications WO 
99/00450 and GB-A-2,347,928 as well as U.S. patent appli 
cations Ser. Nos. 09/257,711 (now U.S. Pat. No. 6,271,377) 
and 09/794,710. 
0246 Component (i) may be a single compound or a 
mixture of compounds. 
0247 Typical alkoxyamine or hydroxyalkoxyamine sta 
bilizers of component (i) where L is -O-E, include 

0248 (a) the reaction product of 2,4-bi(1-cyclo 
hexyloxy-2,2,6,6-piperidin-4-yl)butylamino)-6- 
chloro-s-triazine with N,N'-bis(3-aminopropyl)eth 
ylenediamine) CAS Reg. No. 191680-81-6); 

0249 (b) 1-cyclohexyloxy-2,2,6,6-tetramethyl-4- 
octadecylaminopiperidine, 

0250) (c) bis(1-octyloxy-2,2,6,6-tetramethylpiperi 
din-4-yl) Sebacate; 

0251 (d) 2,4-bis(1-cyclohexyloxy-2,2,6,6-tetram 
ethylpiperidin-4-yl)butylamino-6-(2-hydroxyethy 
lamino-S-triazine; 

0252) (e) bis(1-cyclohexyloxy-2,2,6,6-tetrameth 
ylpiperidin-4-yl) adipate; 

0253) (h) 2,4-bis(1-cyclohexyloxy-2,2,6,6-piperi 
din-4-yl)butylamino-6-chloro-S-triazine; 

0254 (i) 1-(2-hydroxy-2-methylpropoxy)-4-octade 
canoyloxy-2,2,6,6-tetramethylpiperidine; or 

0255 () the compound of formula 
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0256 in which n is from 1 to 15. 
0257 Compound (i), prepared e.g. according to example 
73 of GB-A-2347928, may contain by-products, usually in 
minor amounts such as 0-5%, especially 0.01-1% by weight, 
Such as compounds of the following formulae: 

X. N-O - 
OCOC18H37 

O 

X. H37C13COO N-O 

OCOC18H37 

> f 
O 

"X H37C13COO O O OCOC18H37 - 3)- 
OCOC18H37 

> 
OCOC18H37 

H37C18COO - - X 
OCOC18H37 

> 
-- / 
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-continued 

OCOC18H37 

H37C13COO N-O 

OH 

O 

OH 
H37C13COO N-O 

0258 Compound (i) may also be a mixture of compounds 
with regard to the octadecanoyl moiety, e.g. when prepared 
from commercial methyl Stearate containing, in addition to 
the Stearate group, the hexadecanoic, eicosanoic and oleic 
acid ester groups, among other chain lengths. 

0259 Compound () is disclosed in example 2 of U.S. 
Pat. No. 6,117,995. 

0260 Preferably the sterically hindered alkoxyamine or 
hydroxyalkoxyamine is the reaction product of 2,4-bis(1- 
cyclohexyloxy-2,2,6,6-piperidin-4-yl)butylamino-6- 
chloro-s-triazine with N,N'-bis(3-aminopropyl)ethylenedi 
amine) ICAS Reg. No. 191680-81-6); bis(1-octyloxy-2,2,6, 
6-tetramethylpiperidin-4-yl) sebacate; or the above 
compounds (i) and/or (). 
0261 Component (i) is advantageously contained in the 
composition of the invention in an amount from 0.1 to 10% 
by weight based on the polymeric Substrate (A); more 
preferably 0.25 to 8% by weight; and most preferably 0.5 to 
3% by weight. 

Component (ii) 

0262 The fluorinated polyolefin (component ii) usually 
is Selected from the perfluoroalkane resins or perfluoroalky 
lene copolymers prepared using minor amounts of fluorine 
free ethylenically unsaturated monomers as described in 
U.S. Pat. No. 4,579,906, col. 3, lines 1-21, and references 
cited therein, or U.S. Pat. No. 6,162,851, col. 4, line 51, until 
col. 5, line 36; or U.S. Pat. No. 6,117,542, col. 17, lines 
16-23. The fluorine contents usually range from 65 to 76% 
by weight. Examples are polytetrafluoroethylene (PTFE), 
tetrafluoroethylene-hexafluoropropylene resin (FEP) or cor 
responding copolymers. Preferred is polytetrafluoroethylene 
(PTFE), available inter alia under the name FLUON(R) (e.g. 
FLUONGR CD1, ICI), POLYFLONGR (e.g. POLYFLONGR) 
TFE or F-201L, Daikin Industries), TEFLONGR (e.g. 
TEFLONGR 62 or TEFLONGR 6C, Du Pont), TF 2071 (3M). 
0263 Preferably, a fine grade of fluorinated polyolefin is 
used, having particle sizes e.g. below 1000 microns. More 
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preferably, PTFE particle sizes between 70 and 700 microns 
are employed in compositions of the invention. 
0264 Component (ii) is advantageously contained in the 
composition of the invention in an amount from 0.01 to 5% 
by weight based on the polymeric Substrate (A); more 
preferably 0.05 to 2% by weight; most preferably 0.1 to 
1.5% by weight. 

Component (iii) 
0265. The halogenated flame retardants useful as com 
ponent (iii) in compositions of present invention may be 
Selected from organic aromatic halogenated compounds 
Such as halogenated benzenes, biphenyls, phenols, ethers or 
esters thereof, bisphenols, diphenyloxides, aromatic car 
boxylic acids or polyacids, anhydrides, amides or imides 
thereof, organic cycloaliphatic or polycycloaliphatic halo 
genated compounds, and organicaliphatic halogenated com 
pounds Such as halogenated paraffins, oligo- or polymers, 
alkylphosphates or alkylisocyanurates. These components 
are largely known in the art, see e.g. U.S. Pat. Nos. 4,579, 
906 (e.g. col. 3, lines 30-41), U.S. Pat. No. 5,393,812; see 
also Plastics Additives Handbook, Ed. by H. Zweifel, 5" 
Ed., Hanser Publ., Munich 2001, pp. 681-698. 
0266 The halogenated flame retardant is preferably a 
chlorinated or brominated compound, e.g. Selected from the 
following compounds: 

0267 Chloroalkyl phosphate esters (ANTIBLAZE(R) 
AB-100, Albright & Wilson; FYROL(R) FR-2, Akzo Nobel), 

0268 polybrominated diphenyl oxide (DE-60F, 
Great Lakes Corp.), 

0269 decabromodiphenyl oxide (DBDPO; SAY 
TEX(R) 102E), 

0270 tris3-bromo-2,2-bis(bromomethyl)propyl 
phosphate (PB 370(R), FMC Corp.), 

0271 bis(2,3-dibromopropyl ether) of bisphenol A 
(PE68), 

0272 brominated epoxy resin, 
0273 ethylene-bis(tetrabromophthalimide) (SAY 
TEX(R) BT-93), 

0274 bis(hexachlorocyclopentadieno)cyclooctane 
(DECLORANE PLUS(R), 

0275 
0276) 1,2-bis(tribromophenoxy)ethane (FF680), 
0277 tetrabromo-bisphenol A (SAYTEX(R) RB100), 

chlorinated paraffins, 

0278 ethylene bis-(dibromo-norbornanedicarbox 
imide) (SAYTEX(R) BN-451), 

0279 bis-(hexachlorocyclopentadieno) cyclooc 
tane, 

0280 tris-(2,3-dibromopropyl)-isocyanurate, 
0281 ethylene-bis-tetrabromophthalimide. 

0282 Most preferred as component (iii) are brominated 
flame retardants. 

0283 Component (iii) is advantageously contained in the 
composition of the invention in an amount from 0.5 to 45% 
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by weight of the polymeric substrate (A); more preferably 3 
to 40%, most preferably 5 to 35% by weight of component 
(A). 
0284. The preferred ratio (parts by weight) of compo 
nents (i):(ii):(iii) is preferably within (1-20 parts of compo 
nent (i)):(1 part of component (ii)):(10-200 parts of compo 
nent (iii)). 
0285) The amount of component (iii) used also depends 
on the effectiveness of the specific compound(s), the poly 
mer and the Specific application type; for example, an 
amount of 5 to 15% by weight of the compound tris3 
bromo-2,2-bis(bromomethyl)propylphosphate may be as 
efficient as an amount of 30 to 45% by weight of the 
compound decabromodiphenyl oxide in respect of the flame 
retardancy of the final composition. 
0286 The resulting stabilized compositions of the inven 
tion may optionally also contain various conventional addi 
tives, preferably in amounts from about 0.01 to about 10%, 
more preferably from about 0.025 to about 4%, and espe 
cially from about 0.1 to about 2% by weight of component 
(a), Such as the materials listed below, or mixtures thereof. 
0287) 1. Antioxidants 
0288 1.1. Alkylated monophenols, for example 2,6-di 
tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-methylphe 
nol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n- 
butylphenol, 2,6-di-tert-butyl-4-isobutylphenol, 2,6- 
dicyclopentyl-4-methylphenol, 2-(C.-methylcyclohexyl)-4, 
6-dimethylphenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6- 
tricyclohexylphenol, 2,6-di-tert-butyl-4- 
methoxymethylphenol, nonylphenols which are linear or 
branched in the Side chains, for example, 2,6-di-nonyl-4- 
methylphenol, 2,4-dimethyl-6-(1'-methylundec-1'-yl)phe 
nol, 2,4-dimethyl-6-(1'-methylheptadec-1-yl)phenol, 2,4- 
dimethyl-6-(1'-methyltridec-1'-yl)phenol and mixtures 
thereof. 

0289 1.2. Alkylthiomethylphenols, for example 2,4-dio 
ctylthiomethyl-6-tert-butylphenol, 2,4-dioctyl-thiomethyl 
6-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6- 
di-dodecylthiomethyl-4-nonylphenol. 
0290) 1.3. Hydroquinones and alkylated hydroquinones, 
for example 2,6-di-tert-butyl-4-methoxyphenol, 2,5-di-tert 
butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6- 
diphenyl-4-Octadecyloxyphenol, 2,6-di-tert-butylhydro 
quinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert 
butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl 
Stearate, bis-(3,5-di-tert-butyl-4-hydroxyphenyl) adipate. 
0291 1.4. Tocopherols, for example C-tocopherol, B-to 
copherol, Y-tocopherol, 8-tocopherol and mixtures thereof 
(Vitamin E). 
0292 1.5. Hydroxylated thiodiphenyl ethers, for example 
2,2'-thiobis(6-tert-butyl-4-methylphenol), 2,2'-thiobis(4-oc 
tylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenol), 4,4'- 
thiobis(6-tert-butyl-2-methylphenol), 4,4'-thiobis-(3,6-di 
Sec-amylphenol), 4,4'-bis(2,6-dimethyl-4- 
hydroxyphenyl)disulfide. 
0293 1.6. Alkylidenebisphenols, for example 2,2'-meth 
ylenebis(6-tert-butyl-4-methylphenol), 2,2'-methylenebis(6- 
tert-butyl-4-ethylphenol), 2,2'-methylenebis4-methyl-6-(o- 
methylcyclohexyl)-phenol), 2,2'-methylenebis(4-methyl-6- 
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-continued 
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0320 5. Hydroxylamines, for example, N,N-dibenzylhy 
droxylamine, N,N-diethylhydroxylamine, N,N-dioctylhy 
droxylamine, N,N-dilaurylhydroxylamine, N,N-ditetrade 
cylhydroxylamine, N,N-dihexadecylhydroxylamine, N,N- 
dioctadecylhydroxylamine, N-hexadecyl-N- 
octadecylhydroxylamine, N-heptadecyl-N- 
octadecylhydroxylamine, N,N-dialkylhydroxylamine 
derived from hydrogenated tallow amine. 
0321) 6. Nitrones, for example, N-benzyl-alpha-phenyl 
nitrone, N-ethyl-alpha-methyl-nitrone, N-octyl-alpha-hep 
tyl-nitrone, N-lauryl-alpha-undecyl-nitrone, N-tetradecyl 
alpha-tridcyl-nitrone, N-hexadecyl-alpha-pentadecyl 
nitrone, N-octadecyl-alpha-heptadecyl-nitrone, 
N-hexadecyl-alpha-heptadecyl-nitrone, N-ocatadecyl-al 
pha-pentadecyl-nitrone, N-heptadecyl-alpha-heptadecyl-ni 
trone, N-octadecyl-alpha-hexadecyl-nitrone, nitrone derived 
from N,N-dialkylhydroxylamine derived from hydrogenated 
tallow amine. 

0322 7. Thiosynergists, for example, dilauryl thiodipro 
pionate or distearyl thiodipropionate. 
0323 8. Peroxide scavengers, for example esters of 
B-thiodipropionic acid, for example the lauryl, Stearyl, myri 
Styl or tridecyl esters, mercaptobenzimidazole or the Zinc 
Salt of 2-mercaptobenzimidazole, Zinc dibutyldithiocarbam 
ate, dioctadecyl disulfide, pentaerythritol tetrakis(B-dode 
cylmercapto)propionate. 
0324) 9. Polyamide stabilisers, for example, copper salts 
in combination with iodides and/or phosphorus compounds 
and Salts of divalent manganese. 
0325 10. Basic co-stabilisers, for example, melamine, 
polyvinylpyrrolidone, dicyandiamide, triallyl cyanurate, 
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urea derivatives, hydrazine derivatives, amines, polyamides, 
polyurethanes, alkali metal Salts and alkaline earth metal 
Salts of higher fatty acids for example calcium Stearate, Zinc 
Stearate, magnesium behenate, magnesium Stearate, Sodium 
ricinoleate and potassium palmitate, antimony pyrocatecho 
late or Zink pyrocatecholate. 

0326 11. Nucleating agents, for example, inorganic Sub 
stances Such as talcum, metal oxides Such as titanium 
dioxide or magnesium oxide, phosphates, carbonates or 
Sulfates of, preferably, alkaline earth metals, organic com 
pounds Such as mono- or polycarboxylic acids and the Salts 
thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, dipheny 
lacetic acid, Sodium Succinate or Sodium benzoate, poly 
meric compounds Such as ionic copolymers (ionomers). 
Especially preferred are 1,3:2,4-bis(3,4'-dimethylbenzylide 
ne)sorbitol, 1,3:2,4-di(paramethyldibenzylidene)sorbitol, 
und 1,3:2,4-di(benzylidene)sorbitol. 

0327 12. Fillers and reinforcing agents, for example, 
calcium carbonate, Silicates, glass fibres, glass bulbs, asbes 
toS, talc, kaolin, mica, barium Sulfate, metal oxides and 
hydroxides, carbon black, graphite, wood flour and flours or 
fibers of other natural products, synthetic fibers. 

0328 13. Other additives, for example, plasticisers, lubri 
cants, emulsifiers, pigments, rheology additives, catalysts, 
flow-control agents, optical brighteners, flameproofing 
agents, antistatic agents and blowing agents. 

0329. 14. Benzofuranones and indolinones, for example 
those disclosed in U.S. Pat. No. 4,325,863; U.S. Pat. No. 
4,338,244; U.S. Pat. No. 5,175,312; U.S. Pat. No. 5,216,052; 
U.S. Pat. No. 5,252,643; DE-A-4316611; DE-A-4316622; 
DE-A-4316876; EP-A-0589839 or EP-A-0591102 or 3-4- 
(2-acetoxyethoxy)-phenyl-5,7-di-tert-butyl-benzofuran-2- 
one, 5,7-di-tert-butyl-3-4-(2-stearoyloxyethoxy)phenyl 
benzofuran-2-one, 3,3'-bis(5,7-di-tert-butyl-3-(4-2- 
hydroxyethoxyphenyl)benzofuran-2-one, 5,7-di-tert 
butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3, 
5-dimethylphenyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(3, 
5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butyl 
benzofuran-2-one, 3-(3,4-dimethylphenyl)-5,7-di-tert-butyl 
benzofuran-2-one, 3-(2,3-di-methylphenyl)-5,7-di-tert 
butyl-benzofuran-2-one. 

0330 15. Amine oxides, for example amine oxide deriva 
tives as disclosed in U.S. Pat. Nos. 5,844,029 and 5,880,191, 
didecyl methyl amine oxide, tridecyl amine oxide, tridode 
cyl amine oxide and trihexadecyl amine oxide. U.S. Pat. 
Nos. 5,844,029 and 5,880,191 disclose the use of Saturated 
hydrocarbon amine oxides towards the stabilization of ther 
moplastic resins. It is disclosed that the thermoplastic com 
positions may further contain a Stabilizer or mixture of 
StabilizerS Selected from phenolic antioxidants, hindered 
amine light Stabilizers, ultraViolet light absorbers, organic 
phosphorus compounds, alkaline metal Salts of fatty acids 
and thiosynergists. The co-use of amine oxides with other 
Stabilizers towards Stabilizing polyolefins is not exemplified. 

0331. The compositions may also contain a further flame 
retardant, for instance an organic phosphite or phosphate, 
Such as 

0332 tetraphenyl resorcinol diphosphite 
FYROLFLEX(R) RDP, Akzo Nobel), 

(e.g. 
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0333 triphenyl phosphate, 
0334 ammonium polyphosphate (APP; e.g. HOS 
TAFLAME) AP750), 

0335) 
0336) 
0337 
0338) 

0339) Particularly preferred additives are phenolic anti 
oxidants (item 1 of the list), further sterically hindered 
amines (item 2.6 of the list), light stabilizers of the benzo 
triazole and/or o-hydroxyphenyltriazine class (items 2.1 and 
2.8 of the list), phosphites and phosphonites (item 4 of the 
list) and peroxide-destroying compounds (item 5.) of the list. 
0340 Additional additives (stabilizers) which are also 
particularly preferred are benzofuran-2-ones, Such as 
described, for example, in U.S. Pat. No. 4,325,863, U.S. Pat. 
No. 4,338,244 or U.S. Pat. No. 5,175,312. 

resorcinol diphosphate oligomer (RDP), 
melamine phosphates, 
melamine pyrophosphates, 
ethylenediamine diphosphate (EDAP). 

0341 The instant composition can additionally contain 
another UV absorber Selected from the group consisting of 
the S-triazines, the OXanilides, the hydroxybenzophenones, 
benzoates and the C-cyanoacrylates. Particularly, the instant 
composition may additionally contain an effective Stabiliz 
ing amount of at least one other 2-hydroxyphenyl-2H 
benzotriazole; another tris-aryl-S-triazine, or hindered amine 
or mixtures thereof. Preferred are additional components 
Selected from pigments, dyes, plasticizers, antioxidants, 
thixotropic agents, levelling assistants, basic coStabilizers, 
further light stabilizers like UV absorbers and/or sterically 
hindered amines, metal passivators, metal oxides, organo 
phosphorus compounds, hydroxylamines, and mixtures 
thereof, especially pigments, phenolic antioxidants, calcium 
stearate, zinc stearate, UV absorbers of the 2-(2-hydrox 
yphenyl)benzotriazole and 2-(2-Hydroxyphenyl)-1,3,5-tri 
azine classes, and Sterically hindered amines. 
0342. In this invention, the fluorinated polyolefin is not 
necessarily extruded at high Shear. The additives of the 
invention and optional further components may be added to 
the polymer material individually or mixed with one 
another. If desired, the individual components can be mixed 
with one another before incorporation into the polymer for 
example by dry blending, compaction or in the melt. Subject 
of the invention therefore is also a flame retardant additive 
combination comprising (i.) a sterically hindered amine of 
the nitroxyl, hydroxylamine, alkoxyamine or hydroxy 
alkoxyamine class, (ii) a fluorinated polyolefin and option 
ally (iii.) a conventional flame retardant, which is preferably 
Selected from the group consisting of the halogenated flame 
retardants. 

0343 Conveniently, the additives of above components 
(i), (ii), optionally (iii) and possibly further additives as 
described above may be dry blended and then extruded, for 
instance in a twin screw extruder at 180-220 C., with or 
without nitrogen atmosphere. The material thus obtained 
may be further processed according to known methods. The 
Surface of the articles formed do not show any loSS of gloSS 
or any kind of roughness. 
0344) Further, the instant invention pertains to a process 
for imparting light Stability and flame retardancy to an 
organic polymeric Substrate, which proceSS comprises add 
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ing to Said polymeric Substrate a combination of an effective 
flame retarding amount of a Synergistic mixture of a steri 
cally hindered amine of the nitroxyl, hydroxylamine, 
alkoxyamine or hydroxyalkoxyamine class and a fluorinated 
polyolefin, optionally together with a preferably halogenated 
flame retardant. 

0345 The incorporation of the additives of the invention 
and optional further components into the polymer is carried 
out by known methods such as dry blending in the form of 
a powder, or wet mixing in the form of Solutions, dispersions 
or Suspensions for example in an inert Solvent, water or oil. 
The additives of the invention and optional further additives 
may be incorporated, for example, before or after molding or 
also by applying the dissolved or dispersed additve or 
additive mixture to the polymer material, with or without 
Subsequent evaporation of the Solvent or the Suspension/ 
dispersion agent. They may be added directly into the 
processing apparatus (e.g. extruders, internal mixers, etc), 
e.g. as a dry mixture or powder or as Solution or dispersion 
or Suspension or melt. 
0346) The incorporation can be carried out in any heat 
able container equipped with a Stirrer, e.g. in a closed 
apparatus Such as a kneader, mixer or Stirred vessel. The 
incorporation is preferably carried out in an extruder or in a 
kneader. It is immaterial whether processing takes place in 
an inert atmosphere or in the presence of oxygen. 

0347 The addition of the additive or additive blend to the 
polymer can be carried out in all customary mixing 
machines in which the polymer is melted and mixed with the 
additives. Suitable machines are known to those skilled in 
the art. They are predominantly mixers, kneaders and 
extruders. 

0348 The process is preferably carried out in an extruder 
by introducing the additive during processing. 
0349 Particularly preferred processing machines are 
Single-Screw extruders, contrarotating and corotating twin 
Screw extruders, planetary-gear extruders, ring extruders or 
cokneaders. It is also possible to use processing machines 
provided with at least one gas removal compartment to 
which a vacuum can be applied. 
0350 Suitable extruders and kneaders are described, for 
example, in Handbuch der Kunststoffextrusion, Vol. 1 
Grundlagen, Editors F. Hensen, W. Knappe, H. Potente, 
1989, pp. 3-7, ISBN:3-446-14339-4 (Vol. 2 Extrusionsan 
lagen 1986, ISBN 3-446-14329-7). 
0351. For example, the screw length is 1-60 screw diam 
eters, preferably 35-48 screw diameters. The rotational 
speed of the screw is preferably 10-600 rotations per minute 
(rpm), very particularly preferably 25-300 rpm. 
0352. The maximum throughput is dependent on the 
Screw diameter, the rotational Speed and the driving force. 
The process of the present invention can also be carried out 
at a level lower than maximum throughput by varying the 
parameters mentioned or employing weighing machines 
delivering dosage amounts. 

0353 If a plurality of components are added, these can be 
premixed or added individually. 

0354) The additives of the invention and optional further 
additives can also be sprayed onto the polymer material. 
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They are able to dilute other additives (for example the 
conventional additives indicated above) or their melts so that 
they can be sprayed also together with these additives onto 
the material. Addition by Spraying during the deactivation of 
the polymerization catalysts is particularly advantageous, in 
this case, the Steam evolved may be used for deactivation of 
the catalyst. In the case of Spherically polymerized polyole 
fins it may, for example, be advantageous to apply the 
additives of the invention, optionally together with other 
additives, by Spraying. 

0355 The additives of the invention and optional further 
additives can also be added to the polymer in the form of a 
masterbatch (“concentrate”) which contains the components 
in a concentration of, for example, about 1% to about 40% 
and preferably 2% to about 20% by weight incorporated in 
a polymer. The polymer must not be necessarily of identical 
Structure than the polymer where the additives are added 
finally. In Such operations, the polymer can be used in the 
form of powder, granules, Solutions, Suspensions or in the 
form of latices. 

0356. Incorporation can take place prior to or during the 
Shaping operation. The materials containing the additives of 
the invention described herein preferably are used for the 
production of molded articles, for example rotomolded 
articles, injection molded articles, profiles and the like. 
Thus, a molded polymer article made flame retardant by the 
incorporation of 

0357 (i.) a sterically hindered amine of the nitroxyl, 
hydroxylamine, alkoxyamine or hydroxy 
alkoxyamine class, 

0358 (ii) a fluorinated polyolefin, and optionally 
(iii.) a conventional flame retardant, which is pref 
erably Selected from the group consisting of the 
halogenated flame retardants, 

0359) is another object of the invention. 
0360 The effective flame retarding amount of component 
(B) is that needed to show flame retarding efficacy as 
measured by one of the Standard methods used to assess 
flame retardancy. These include the NFPA 701 Standard 
Methods of Fire Tests for Flame-Resistant Textiles and 
Films, 1989 and 1996 editions; the UL 94 Test for Flam 
mability of Plastic Materials for Parts in Devices and 
Appliances, 5th Edition, Oct. 29, 1996; Limiting Oxygen 
Index (LOI), ASTM D-2863; and Cone Calorimetry, ASTM 
E-1354. Ratings according to the UL 94 V test are as 
compiled in the following table: 

Afterflame Burning Burn to 
Rating time drips Clamp 

W-O <10s O O 
V-1 &30s O O 
V-2 &30s yes O 
Fail &30s yes 
Fail >30s O 

0361 Coadditives found particularly useful for use with 
the instant compounds of components (a)-() in flame retar 
dant compositions are as follows: 
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0362 UV absorbers: 
0363 2-(2-hydroxy-3,5-di-O-cumylphenyl)-2H 
benzotriazole, (TINUVINGR 234, Ciba Specialty 
Chemicals Corp.); 

0364 2-(2-hydroxy-5-methylphenyl)-2H-benzotria 
zole, (TINUVINGR P, Ciba Specialty Chemicals 
Corp.); 

0365 5-chloro-2-(2-hydroxy-3,5-di-tert-butylphe 
nyl)-2H-benzotriazole, (TINUVINGR) 327, Ciba Spe 
cialty Chemicals Corp.); 

0366 2-(2-hydroxy-3,5-di-tert-amylphenyl)-2H 
benzotriazole, (TINUVINGR 328, Ciba Specialty 
Chemicals Corp.); 

0367 2-(2-hydroxy-3-O-cumyl-5-tert-octylphenyl)- 
2H-benzotriazole, (TINUVINGR 928, Ciba Specialty 
Chemicals Corp.); 

0368 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hy 
droxybenzoate, (TINUVINGR 120, Ciba Specialty 
Chemicals Corp.); 

0369 2-hydroxy-4-n-octyloxybenzophenone, (CHI 
MASSORB(R 81, Ciba Specialty Chemicals Corp.); 

0370 2,4-bis(2,4-dimethyphenyl)-6-(2-hydroxy-4- 
octyloxyphenyl)-s-triazine, (CYASORB(R) 1164, 
Cytec). 

0371 The following examples are meant for illustrative 
purposes only and are not to be construed to limit the Scope 
of this invention in any manner whatsoever. Where given, 
room temperature depicts a temperature in the range 20-25 
C. Percentages are by weight of the polymer Substrate unless 
otherwise indicated. 

Test Methods 

0372 NFPA 701 Standard Methods of Fire Tests for 
Flame-Resistant Textiles and Films, 1989 and 1996 
editions, 

0373) UL94 Test for Flammability of Plastic Mate 
rials for Parts in Devices and Appliances, 5th Edi 
tion, Oct. 29, 1996; 

0374) Limiting Oxygen 
D-2863; 

0375 Cone Calorimetry, ASTM E-1 or ASTM E 
1354; 

0376 ASTM D 2633-82, burn test. 

Index (LOI), ASTM 

Test Compounds 
0377 NO1 is bis(1-oxyl-2.2,6,6-tetramethylpiperi 
din-4-yl) sebacate, (Prostab'TM 5415, Ciba Specialty 
Chemicals Corp.), 

0378 NOH-1 is bis(1-hydroxy-2,26,6-tetrameth 
ylpiperidin-4-yl) sebacate, 

0379 NOR-1 is the reaction product of 2,4-bis(1- 
cyclohexyloxy-2,2,6,6-piperidin-4-yl)butylamino 
6-chloro-s-triazine with N,N'-bis(3-aminopropyl 
)ethylenediamine) CAS Reg. No. 191680-81-6); 
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0380 NOR-2 is 1-cyclohexyloxy-2,2,6,6-tetram 
ethyl-4-Octadecylaminopiperidine, 

0381 NOR-3 is bis(1-octyloxy-2,2,6,6-tetrameth 
ylpiperidin-4-yl) sebacate; 

0382 NOR-4 is 2,4-bis(1-cyclohexyloxy-2,2,6,6- 
tetramethylpiperidin-4-yl)butylamino-6-(2-hy 
droxy-ethylamino-S-triazine, 

0383) NOR-5 is bis(1-cyclohexyloxy-2,2,6,6-tet 
ramethylpiperidin-4-yl) adipate; 

0384) NOR-6 is 1-(2-hydroxy-2-methylpropoxy)-4- 
octadecanoyloxy-2,2,6,6-tetramethylpiperidine. 

0385) DBDPO is decabromodiphenyl oxide, 
0386 FR-1 is tris3-bromo-2,2-bis(bromomethyl 
)propyl phosphate, (PB 370(R), FMC Corp.). 

0387 FR-2 is ammonium polyphosphate (APP). 
0388 FR-3 is bis(2,3-dibromopropyl) ether of tet 
rabromobisphenol A (PE68). 

0389 FR-4 is ammonium polyphosphate/synergist 
blend, HOSTAFLAMCE) AP750. 

0390 FR-5 is decabromodiphenyl oxide (DBDPO; 
obtained from Dead Sea Bromine). 

0391 FR-6 is ethylene bis-(tetrabromophthalimide), 
(SAYTEX(R) BT-93). 

0392 FR-7 is melamine phosphate, MELAPUR(R) P 
46. 

0393 FR-8 is ammonium polyphosphate, 
EXOLITOR AP752. 

0394 PTFE is polytetrafluoroethylene (Teflon(R) 6C; 
E. I. Du Pont). 

EXAMPLE 1. 

0395 Molding grade polypropylene (Profax(R 6501; 
Montell) is dry blended with the test additives and then melt 
compounded in a twin screw extruder at 220 C. Base 
stabilization is 500 ppm N,N-di(alkyl)hydroxylamine pro 
duced by the direct oxidation of N,N-di(hydrogenated tal 
low)amine (Irgastab(R) FS-042) and 500 ppm calcium stear 
ate. Plaques (125 mil) are prepared by injection molding 
from the formulations using a Boy Injection Molder at 475 
F. (246. C.). The specimens are tested for flame retardancy 
according to the UL-94 vertical burn test specifications. The 
results are shown below. 

0396 The plaques are tested for flame retardancy by the 
UL 94V thick section test. The time in seconds for the 
plaques to extinguish after the insult flame is removed is 
reported as “After Flame”. The time in seconds that the 
plaques glow after the flame incurred from the Second insult 
flame is extinguished is reported as "Afterglow. Efficacy as 
a flame retardant is demonstrated when low After Flame 
times are observed relative to a blank Sample containing no 
flame retardant. The average time for 5 Samples is reported 
in the table below. Additive levels are reported in weight 
percent based on polymer. 
0397) The entry “XXX” means that the sample is com 
pletely consumed and could not be reignited. 
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0398 DBDPO at the 5% level does not provide adequate 
flame retardancy. However, when this level of DBDPO is 
augmented with only 0.25% NOH-1 and 0.25% PTFE, the 
flame retardancy is greatly improved. 

EXAMPLE 2 

0399 Polyethylene fibers are prepared from fiber grade 
polyethylene by dry blending with test additives and melt 
compounding at 400 F. Fibers are extruded from this 
formulation using a Hills laboratory scale fiber extruder. 
Socks are knitted from the fibers and are tested for flame 
retardancy according to NFPA 701 vertical burn method. 
Polyethylene fibers contain 0.5%, 1% or 2% of an additive 
of present compounds (a)-(j) in combination with 10% by 
weight of a classic brominated flame retardant decabromo 
diphenyl oxide (DBDPO); bis(2,3-dibromopropyl) ether of 
tetrabromobis phenol A (PE68); or ethylene bis-tetrabro 
mophthalimide (SAYTEX(R) BT-93); and 0.1% by weight of 
PTFE. These formulated fibers are tested for flame retar 
dancy according to NFPA 701. 
0400. The fibers containing both an additive of compo 
nents (a)-(j) of the present invention together with PTFE and 
a classic brominated flame retardant exhibit enhanced flame 
retardancy compared to the classic flame retardant alone. 

EXAMPLE 3 

04.01 Molding grade polypropylene (Profax(R 6501; 
Montell) is dry blended with the test additives given below 
and then melt compounded in a twin screw extruder at 200 
C. under nitrogen. Base stabilization is 500 ppm N.N- 
di(alkyl)hydroxylamine produced by the direct oxidation of 
N,N-di(hydrogenated tallow)amine (Irgastab(R) FS-042) and 
500 ppm calcium stearate. Plaques (125 mil) are prepared by 
injection molding from the formulations using a Boy Injec 
tion Molder at 475 F. (246 C.). The specimens are tested 
for flame retardancy according to the UL-94 vertical burn 
test Specifications. The results are shown below. 
0402. The plaques are tested for flame retardancy by the 
UL 94V thick section test. The ratings achievable are V-0 
(best rating), V-1, and V-2. Additive levels are reported in 
weight percent based on the total composition. 

Formulation Additive UL-94 Rating 

1. Ole fail 

(control) 
2 13% FR-1 V-2 
3 13% FR-1 + 4% V-2 

Sb2O. 
4 13% FR-1 + 1.0% V-2 

PTFE 
5 13% FR-1 + 1.0% V-2 

NOR-1 
6 13% FR-1 + 1.0% W-O 

NOR-1 + O.5% 
PTFE 

0403. The results show that the requirements of the V-0 
rating in the UL-94 vertical burning test are only met by the 
composition of present invention (formulation No. 6). 

EXAMPLE 4 

04.04 Foam grade polyethylene is dry blended with test 
additives and then melt compounded into pellets. The pel 
letized fully formulated resin is then blown into foam. 
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04.05 The polyethylene foam prepared contains an 
instant additive of compounds (a)-() in combination with a 
classic brominated flame retardant FR-1, FR-3, FR-5 
(DBDPO), or FR-6, and 0.1% of PTFE. The formulated 
foam is tested for flame retardancy according to the UL-94 
burn test method. 

0406. The foam containing both an additive of present 
components (a)-(j) together with PTFE and a classic bro 
minated flame retardant together with PTFE exhibits 
enhanced flame retardancy compared to foam containing the 
classic halogenated flame retardant alone. 

EXAMPLE 5 

04.07 Wire & cable grade polyethylene is dry blended 
with test additives and then melt compounded into pellets. 
The pelletized fully formulated resin is then extruded onto 
wire. 

0408 Test specimens are tested for flame retardancy 
using the ASTM D 2633-82 burn test conditions. The 
formulations containing both a compound of the present 
invention selected from compounds (a)-() and a classic 
brominated flame retardant FR-1, FR-3, FR-5 (DBDPO), or 
FR-6 together with 0.2% of PTFE exhibits enhanced flame 
retardancy compared to the classic halogenated flame retar 
dant alone. 

EXAMPLE 6 

04.09 Fiber grade polyethylene is dry-blended with test 
additives. In addition to a compound of present components 
(a)-(), Selected brominated flame retardants together with 
PTFE are also included in the various formulations. Non 
woven fabrics are produced from the polymer blend formu 
lations by a spun-bonded or melt-blown process. 
0410 The non-woven fabrics made thereby are tested for 
flame retardancy according to the NFPA 701 vertical burn 
test Specifications. The fabrics containing the present com 
pounds (a)-(j) together with PTFE and selected brominated 
flame retardants exhibit flame retardancy. 

EXAMPLE 7 

0411 Fiber grade polypropylene is dry-blended with test 
additives. In addition to a present compound (a)-(), Selected 
brominated flame retardants and PTFE are also included in 
the various formulations. Non-woven fabrics are produced 
from the polymer blend formulations by a spun-bonded or 
melt-blown process. 
0412. The non-woven fabrics made thereby are tested for 
flame retardancy according to the NFPA 701 vertical burn 
test Specifications. The fabrics containing an additive 
Selected from present components (a)-() together with 
PTFE and selected brominated flame retardants exhibit 
flame retardancy. 

EXAMPLE 8 

0413 Molding grade polystyrene is dry-blended with test 
additives and then melt compounded. In addition to an 
additive selected from present components (a)-(), Selected 
brominated flame retardants and PTFE are also included in 
the test formulations. Specimens are injection molded from 
these test formulations. 
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0414. The specimens are tested for flame retardancy 
according to the UL-94 burn test specifications. The molded 
Specimens containing the present compounds (a)-() together 
with PTFE and selected brominated flame retardants exhibit 
flame retardancy. 

EXAMPLE 9 

0415 Foam grade polystyrene is dry-blended with test 
additives and then melt compounded. In addition to an 
additive selected from present components (a)-(j) and PTFE, 
Selected brominated flame retardants are also included in 
these test formulations. Foam polystyrene Specimens are 
prepared from these test formulations. 
0416) The specimens are tested for flame retardancy 
according to the UL-94 burn test specifications. The foam 
Specimens containing the present compounds Selected from 
components (a)-(j) together with PTFE and brominated 
flame retardants exhibit flame retardancy. 

EXAMPLE 10 

0417 Molding grade ABS is dry blended with the an 
additive selected from present components (a)-(j) and PTFE 
and Selected brominated flame retardants, then melt com 
pounded at 425° F (218 C.). Specimens 125 mil(/s") thick 
are then injection molded from this formulation using a Boy 
Injection Molder at 450° F (232° C.). The specimens are 
tested for flame retardancy according to the UL-94 vertical 
burn test specifications. 
0418. The specimens containing the present compounds 
selected from components (a)-(j) together with PTFE and 
brominated flame retardants exhibit flame retardancy. 

EXAMPLE 11 

0419 Fiber grade polypropylene is dry blended with an 
additive selected from the present components (a)-(j), PTFE 
and a Select brominated flame retardant and then melt 
compounded at 234°C. (450 F) into pellets. The pelletized 
fully formulated resin is then spun at 246 C. (475 F) into 
fiber using a Hills laboratory model fiber extruder. The spun 
tow of 41 filaments is stretched at a ratio of 1:3.2 to give a 
final denier of 615/41. 

0420 Socks are knitted from the stabilized polypropy 
lene fiber on a Lawson-Hemphill Analysis Knitter and tested 
under NFPA 701 vertical burn procedure. The time in 
Seconds for the knitted Sock to extinguish after the insult 
flame is removed is reported as “After Flame”. Both the 
maximum time for any one replicate and the total time for 
ten replicates are measured. Efficacy as a flame retardant is 
demonstrated when low After Flame times are observed 
relative to a blank Sample containing no flame retardant. 
0421. The specimens containing the present compounds 
selected from components (a)-(j) together with PTFE and 
brominated flame retardants exhibit flame retardancy. 

EXAMPLE 12 

0422 Film grade polyethylene is dry blended with the 
with an additive Selected from the present components 
(a)-(), together with PTFE and a select brominated flame 
retardant, and then melt compounded into pellets. The 
pelletized fully formulated resin is then blown at 205 C. 
using a MPM Superior Blown film extruder. 
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0423. The films are tested for flame retardancy under 
NFPA 701 test conditions. The specimens containing the 
present compounds selected from (a)-(j) together with PTFE 
and brominated flame retardants exhibit flame retardancy. 
0424 Film grade polypropylene is handled in a similar 
fashion and polypropylene films containing the instant com 
ponent also show flame retardancy. 

EXAMPLE 13 

0425 Molded test specimens are prepared by injection 
molding thermoplastic olefin (TPO) pellets containing a 
present test compound Selected from compounds (a)-() and 
a select brominated flame retardant together with PTFE. The 
TPO formulations may also contain a pigment, a phosphite, 
a phenolic antioxidant or hydroxylamine, a metal Stearate, a 
UV absorber or a hindered amine stabilizer or a mixture of 
hindered amine and UV absorber. 

0426 Pigmented TPO formulation composed of polypro 
pylene blended with a rubber modifier where the rubber 
modifier is an in-situ reacted copolymer or blended product 
containing copolymers of propylene and ethylene with or 
without a ternary component Such as ethylidene norbornene 
are Stabilized with a base Stabilization System consisting of 
an N,N-dialkylhydroxylamine or a mixture of hindered 
phenolic antioxidant and an organophosphorus compound. 
0427. The TPO plaques are tested for flame retardancy 
using the UL-94 Vertical Burn conditions. A minimum of 
three replicates are tested. Efficacy as a flame retardant is 
measured relative to a blank Sample containing no flame 
retardant. 

0428 The specimens containing the present compounds 
(a)-(j), PTFE and brominated flame retardants exhibit flame 
retardancy. 

EXAMPLE 1.4 

0429 Film grade ethylene/vinyl acetate (EVA) copoly 
mers containing 20 weight percent or less of Vinyl acetate 
are dry blended with test additives and then melt com 
pounded into pellets. The pelletized fully formulated resin is 
then blown into a film at 205° C. using a MPM Superior 
Blown-film extruder. 

0430. The films are tested for flame retardancy under 
NFPA 701 test conditions. The films containing the present 
compounds Selected from components (a)-(j) together with 
PTFE and brominated flame retardants exhibit flame retar 
dancy. 
0431 Film grade low density polyethylene (LDPE) 
which contains Some linear low density polyethylene 
(LLDPE) and/or ethylene/vinyl acetate (EVA) are dry 
blended with test additives and blown into film as described 
above for EVA copolymer resin. The films are tested for 
flame retardancy under NFPA 701 test conditions and those 
containing the present compounds Selected from compo 
nents (a)-(j) together with PTFE and brominated flame 
retardants exhibit flame retardancy. 

EXAMPLE 1.5 

0432 High impact polystyrene (HIPS) polymer (STY 
RON(R 484C, Dow Chemical Co.) is compounded with a 
present compound of components (a)-(j) together with PTFE 
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and a Selected brominated flame retardant, pelletized and 
then injection or compression molded into plaques. These 
plaques are tested for flame retardant efficacy using cone 
calorimetry, LOI or UL-94 test method. 
0433. The plaques containing an instant compound of 
component (a)-(j), PTFE and a select brominated flame 
retardant exhibit flame retardancy. Flame retardant HIPS 
polymers find application in housings for busineSS 
machines. 

EXAMPLE 16 

0434. This Example shows the efficacy of the present 
compounds in PVC formulations. Such formulations are 
useful in flexible or rigid PVC and in wire and cable 
applications. 

0435 Typical formulations are seen below: 

Component parts parts parts parts 

PVC resin 1OO 1OO 1OO 1OO 
tin mercaptide 1.5 2.O 
tin carboxyate 2.5 2.O 
process aid 1.5 1.5 2.O 2.O 
impact mod. 6.O 6.O 7.0 7.0 
paraffin wax 1.O O.3 1.O 1.O 
polyethyl wax O1 O.1 O.2 O.2 
Ca stearate 1.O O.8 
pigment 1.0 O.9 5.0 5.O 

0436 Fully formulated PVC containing one of the 
present compounds (a)-(j) together with PTFE and a known 
halogenated flame retardant is pelletized and then injection 
molded into test plaques for examination of flame retardancy 
using the UL-94 or LOI test method. 
0437. The PVC plaques containing the instant com 
pounds (a)-(), PTFE and a classic halogenated flame retar 
dant demonstrate flame retardancy. 

EXAMPLE 1.7 

0438 Fiber grade poly(ethylene terephthalate) (PET) is 
dry blended with a test additive (a)-(), PTFE and a classic 
brominated flame retardant, then melt compounded at 550 
F. and then pelletized. The polyester pellets are dried at 175 
F. for 24 hours under vacuum. The dried pellets are extruded 
into fibers using a Hills laboratory scale fiber extruder at 
550 F. Socks are knitted from these fibers and tested for 
flame retardancy according to NFPA 701 test method. 
0439. The fibers containing both a present compound 
(a)-(j), PTFE and a classic brominated flame retardant 
exhibit enhanced flame retardancy compared to the classic 
flame retardant alone. 

EXAMPLE 1.8 

0440 Thermoplastic resins including polypropylene, 
polyethylene homopolymer, polyolefin copolymer or ther 
moplastic olefins (TPO), high impact polystyrene (HIPS) 
and ABS are dry blended with an instant compound (a)-(j), 
PTFE and a classic brominated flame retardant and then melt 
compounded into pellets. The pelletized fully formulated 
resin is then processed into a useful article Such as extrusion 
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into fiber; blown or cast extrusion into film; blow molded 
into bottles, injection molded into molded articles, thermo 
formed into molded articles, extruded into wire and cable 
housing or rotation molded into hollow articles. 
0441 The articles containing the instant compounds (a)- 

(j) together with PTFE and a known brominated flame 
retardant exhibit flame retardancy when tested by a known 
Standard test method. 

0442 Polyethylene wire and cable applications are tested 
for flame retardancy according to ASTM D-2633-82 burn 
test method. The materials containing the instant compounds 
of components (a)-(j) together with PTFE and a brominated 
flame retardant show flame retardancy. 

EXAMPLE 1.9 

0443 Articles prepared according to Example 18 which 
additionally contain an organophosphorus Stabilizer Selected 
from the group consisting of tris(2,4-di-tert-butylphenyl) 
phosphite, bis(2,4-di-tert-butyl-6-methylphenyl)ethyl phos 
phite, 2,2'2"-nitrilo triethyl-tris-(3,3,5,5'-tetra-tert-butyl-1, 
1'-biphenyl-2,2'-diyl) phosphite), tetrakis(2,4-di-butylphe 
nyl) 4,4'-biphenylenediphosphonite, tris(nonylphenyl) 
phosphite, bis(2,4-di-tert-butylphenyl) pentaerythrityl 
diphosphite, 2,2'-ethylidenebis(2,4-di-tert-butylphenyl) 
fluorophosphite and 2-butyl-2-ethylpropan-1,3-diyl 2,4,6- 
tri-tert-butylphenyl phosphite exhibit good flame retardancy 
properties. 

EXAMPLE 2.0 

0444 Articles prepared according to Example 18 which 
additionally contain a o-hydroxyphenyl-2H-benzotriazole, a 
hydroxyphenyl benzophenone or a o-hydroxyphenyl-S-tri 
azine UV absorber Selected from the group consisting of 
2-(2-hydroxy-3,5-di-O-cumylphenyl)-2H-benzotriazole, 
2-(2-hydroxy-5-methylphenyl)-2H-benzotriazole, 5-chloro 
2-(2-hydroxy-3,5-di-tert-butylphenyl)-2H-benzotriazole, 
2-(2-hydroxy-3,5-di-tert-amylphenyl)-2H-benzotriazole, 
2-(2-hydroxy-3-O-cumyl-5-tert-octylphenyl)-2H-benzotria 
zole, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl4-hydroxyben 
Zoate, 2-hydroxy-4-n-octyloxybenzophenone and 2,4-bis(2, 
4-dimethyphenyl)-6-(2-hydroxy-4-octyloxyphenyl)-S- 
triazine exhibit good flame retardancy. 

EXAMPLE 21 

0445 Articles prepared according to Example 18 which 
additionally contain a o-hydroxy-phenyl-2H-benzotriazole, 
a hydroxyphenyl benzophenone or a o-hydroxyphenyl-S- 
triazine UV absorber Selected from the group consisting of 
2-(2-hydroxy-3,5-di-O-cumylphenyl)-2H-benzotriazole, 
2-(2-hydroxy-5-methylphenyl)-2H-benzotriazole, 5-chloro 
2-(2-hydroxy-3,5-di-tert-butylphenyl)-2H-benzotriazole, 
2-(2-hydroxy-3,5-di-tert-amylphenyl)-2H-benzotriazole, 
2-(2-hydroxy-3-O-cumyl-5-tert-octylphenyl)-2H-benzotria 
zole, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl4-hydroxyben 
Zoate, 2-hydroxy-4-n-octyloxybenzophenone and 2,4-bis(2, 
4-dimethyphenyl)-6-(2-hydroxy-4-octyloxyphenyl)7-s- 
triazine exhibit good flame retardancy properties. 

EXAMPLE 22 

0446. Examples 1-21 are repeated where the compound 
of components (a)-() is selected from 
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0447 (a) the reaction product of 2,4-bis(1-cyclo 
hexyloxy-2,2,6,6-piperidin-4-yl)butylamino)-6- 
chloro-s-triazine with N,N'-bis(3-aminopropyl)eth 
ylenediamine) CAS Reg. No. 191680-81-6); 

0448) (b) 1-cyclohexyloxy-2,2,6,6-tetramethyl-4- 
octadecylaminopiperidine, 

0449 (c) bis(1-octyloxy-2,2,6,6-tetramethylpiperi 
din-4-yl) Sebacate; 

0450 (d) 2,4-bis(1-cyclohexyloxy-2,2,6,6-tetram 
ethylpiperidin-4-yl)butylamino-6-(2-hydroxyethy 
lamino-S-triazine; or 

0451 (i) 1-(2-hydroxy-2-methylpropoxy)-4-octade 
canoyloxy-2,2,6,6-tetramethylpiperidine, 

0452) 
from 

and the halogenated flame retardant is Selected 

0453 decabromodiphenyl oxide (DBDPO; SAY 
TEX(R) 102E), 

0454) tris3-bromo-2,2-bis(bromomethyl)propyl 
phosphate (PB 370(R), FMC Corp.), 

0455 bis(2,3-dibromopropyl ether) of bisphenol A 
(PE68), 

0456 ethylene-bis(tetrabromophthalimide) (SAY 
TEX(R) BT-93), 

0457) 1.2-bis(tribromophenoxy)ethane (FF680), 
0458 tetrabromo-bisphenol A (SAYTEX(R) RB100), 
0459) ethylene bis-(dibromo-norbornanedicacbox 
imide) (SAYTEX(R) BN-451), or 

0460) 
0461 Formulations containing an instant stabilizer 
Selected from compounds (a)-() and a brominated flame 
retardant achieve good flame retardancy. 

tris-(2,3-dibromopropyl)-isocyanurate. 

What is claimed is: 
1. A flame retardant composition which comprises 
(A) an organic polymer Substrate, 
(B) an effective flame retarding amount of a mixture of 

(i.) at least one sterically hindered amine of the 
nitroxyl, hydroxylamine, alkoxyamine or hydroxy 
alkoxyamine class, and 

(ii) at least one fluorinated polyolefin. 
2. A composition according to claim 1 containing as 

additional component 
(iii.) at least one compound selected from the group 

consisting of the halogenated flame retardants. 
3. A composition according to claim 1 containing no 

antimony compounds or antimony compounds in an amount 
less than 1% by weight based on the weight of the polymer 
component A. 

4. A composition according to claim 1 containing no filler 
or a filler in an amount less than than 3% by weight based 
on the weight of the polymer component A. 

5. A composition according to claim 1 in which the 
polymer component A is a thermoplastic polymer. 

6. A composition according to claim 1 in which the 
polymer component A is Selected from the group of resins 
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consisting of the polyolefins, the thermoplastic olefins, Sty 
renic polymers and copolymers, ABS and polymers which 
contain hetero atoms, double bonds or aromatic rings, espe 
cially wherein component A is Selected from the group of 
resins consisting of polyethylene, polypropylene or copoly 
mers thereof. 

7. A composition according to claim 1 in which the 
Sterically hindered amine of the nitroxyl, hydroxylamine, 
alkoxyamine or hydroxyalkoxyamine class is compound 
containing a group of the formula (I) or (II) 

(I) 
CH3 G1 

G-CH G2 

-O-N s 

G-CH 
CH 

(II) 
CH3 G1 

is . 
HO-N N 

G-CH-1 
CH 

N 

s 
N 
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in which G is hydrogen or methyl, and G and G, 
independently of one another, are hydrogen, methyl or 
together are a Substituent =O, 

and has a molecular weight from the range 170-10000 
g/mol. 

8. A composition according to claim 7 wherein the Steri 
cally hindered amine is Selected from the compounds 

(a) the reaction product of 2,4-bis(1-cyclohexyloxy-2.2, 
6,6-piperidin-4-yl)butylamino-6-chloro-S-triazine 
with N,N'-bis(3-aminopropyl)ethylenediamine); 

(b) 1-cyclohexyloxy-2,2,6,6-tetramethyl-4-Octadecylami 
nopiperidine, 

(c) bis(1-octyloxy-2,2,6,6-tetramethylpiperidin-4-yl) 
Sebacate; 

(d) 2,4-bis(1-cyclohexyloxy-2,2,6,6-tetramethylpiperi 
din-4-yl)butylamino-6-(2-hydroxyethylamino-S-triaz 
ine; 

(e) bis(1-cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4- 
yl) adipate; 

(h) 2,4-bis(1-cyclohexyloxy-2,2,6,6-piperidin-4-yl)buty 
lamino-6-chloro-S-triazine; 

(i) 1-(2-hydroxy-2-methylpropoxy)-4-octadecanoyloxy 
2,2,6,6-tetramethylpiperidine, or 

(j) the compound of formula 

- (CH2)6- 

l 
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in which n is from 1 to 15. 
9. A composition according to claim 1 in which the 

fluorinated polyolefin (component ii) is selected from poly 
tetrafluoroethylene, tetrafluoroethylene-hexafluoropropy 
lene resin or copolymers thereof prepared using minor 
amounts of fluorine-free ethylenically unsaturated mono 
CS. 

10. A composition according to claim 9 in which the 
fluorinated polyolefin (component ii) is polytetrafluoroeth 
ylene of particle size below 1000 micron. 

11. A composition according to claim 1 in which the 
Sterically hindered amine of component (i) is contained in an 
amount from 0.1 to 10% by weight based on the weight of 
the polymeric substrate (A); and in which the fluorinated 
polyolefin (component ii) is contained in an amount from 
0.01 to 2% by weight based on the weight of the polymeric 
Substrate (A). 

12. A composition according to claim 2 in which the 
halogenated flame retardant of component (iii) is selected 
from the group consisting of organic aromatic halogenated 
compounds, organic cycloaliphatic or polycycloaliphatic 
halogenated compounds, and organic aliphatic halogenated 
compounds. 

13. A composition according to claim 12 in which the 
halogenated flame retardant of component (iii) is selected 
from the group consisting of 

chloroalkyl phosphate esters, 
polybrominated diphenyl oxide, 
decabromodiphenyl oxide, 
tris3-bromo-2,2-bis(bromomethyl)propylphosphate, 
bis(2,3-dibromopropyl ether) of bisphenol A, 
brominated epoxy resin, 
ethylene-bis(tetrabromophthalimide), 
bis(hexachlorocyclopentadieno)cyclooctane, 
chlorinated paraffins, 
1,2-bis(tribromophenoxy)ethane, 
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tetrabromo-bisphenol A, 

ethylene bis-(dibromo-norbornanedicarboximide), 
bis-(hexachlorocyclopentadieno) cyclooctane, 
tris-(2,3-dibromopropyl)-isocyanurate, and 
ethylene-bis-tetrabromophthalimide. 
14. A composition according to claim 1 containing a 

further component Selected from pigments, dyes, plasticiz 
ers, phenolic antioxidants, thixotropic agents, levelling 
assistants, basic costabilizers, nitrone Stabilizers, amine 
oxide stabilizers, benzofuranone stabilizers, UV absorbers, 
Sterically hindered amines, metal passivators, metal oxides, 
organophosphorus compounds, hydroxylamines, non-halo 
genated flame retardants, and mixtures thereof, especially 
phenolic antioxidants, calcium Stearate, Zinc Stearate, phos 
phite and phosphonite Stabilizers, benzofuranone Stabilizers, 
UV absorbers of the 2-(2-hydroxyphenyl)benzotriazole and 
2-(2-hydroxyphenyl)-1,3,5-triazine classes, and sterically 
hindered amines. 

15. A process for imparting light Stability and flame 
retardancy to an organic polymeric Substrate, which process 
comprises adding to Said polymeric Substrate a mixture of 

(i.) a sterically hindered amine of the nitroxyl, hydroxy 
lamine, alkoxyamine or hydroxyalkoxyamine class, 
and 

(ii) a fluorinated polyolefin. 
16. A flame retardant additive combination comprising 
(i.) a sterically hindered amine of the nitroxyl, hydroxy 

lamine, alkoxyamine or hydroxyalkoxyamine class, 
and 

(ii) a fluorinated polyolefin. 
17. A molded polymer article comprising 
(i.) a sterically hindered amine of the nitroxyl, hydroxy 

lamine, alkoxyamine or hydroxyalkoxyamine class, 
and 

(ii) a fluorinated polyolefin. 

k k k k k 


